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POTENTIAL HAZARDOUS WASTE SITE PRELIMINARY ASSESSMENT

PART I: SITE INFORMATION

1. Site Name/Alias Airco Special Gases/Airco Industrial Gases

Street Union Landing and River Roads

City Riverton State New Jersey Zip 08077

2. County Burlington County Code 005 Congo Dist.~

3 7 EPA 10 NO.NJD002386621

4. latitude 40° 01' 10" N longitude 74° 59' 37"W

USGSQuad. Beverly, PA-NJ

5. Owner Airco Industrial Gases Tel. No. (201) 464-8100

Street 575 Mountain Avenue

City Murray Hill State New Jersey Zip 07974

6. Operator Airco Industrial Gases Tel. No.{609} 829-7914

Street P.O. Drawer 272 Union Landing and River Roads

City Riverton State New Jersey Zip 08077

7. Type of Ownership

~ Private

o County

o Federal

o Municipal

o State

o Unknown o Other _

8. Owner/Operator Notification on File

~ RCRA3001

o None

Date 8/20/80

o Unknown

o CERClA 103c Date _

9. Permit Information

Permit Permit No. Date Issued

Unknown

Expiration Date

Unknown

Comments

NPDES NJ0004545

10. Site Status

~Active o Inactive o Unknown

11. Years of Operation ..:..!1/c....:1.:....:/6::..::3=--to Present
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12. Identify the types of waste units (e.g., landfill, surface impoundment, piles, stained soil,
above- or below-ground tanks or containers, land treatment, etc.) on site. Initiate as many
waste unit numbers as needed to identify all waste sources on site.

(a) Waste Management Areas

Waste Unit No.
1
2

Waste Unit Type
Containers

Facility Name for Unit
Gas Cylinders/Tanks

Drums Drum Storage Area

(b) Other Areas of Concern

Identify any miscellaneous spills, dumping, etc. on site; describe the materials and identify
their locations on site.

No known spills or dumping have been reported at the site. Airco has been cited in 2 Notices of
Violation (NOVs), which resulted in an $800 fine, for failure to: inspect the storage area daily,
hold semi-annual drills, and have semi-annual inspections by the local fire department. The
fine was paid on May 28, 1989 and Airco is apparently now in compliance.

During inspections conducted by NJDEP on January 29 and February 2, 1987, it was noted that
Airco exceeded the 90-day maximum storage reguirement for generators. This violation was
included in the January 29, 1987 NOV issued to Airco and this violation was included in the
Notice of Civil Administrative Penalty Assessment dated May 4, 1987. However, it should be
noted, that an inspection also by NJDEP on March 3, 1987 indicated that Airco "has come into
compliance by correcting all the violations noted during the RCRAinspection on 2-20-87."

13. Information available from

Contact Amy Brochu

Preparer James C. Frost

Agency U.S. EPA Tel. No. (201) 906-6802

Agency NUS Corp. Region 2 FIT Date August 21, 1989

•
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PART II: WASTE SOURCE INFORMATION

For each of the waste units identified in Part I, complete the following six items.

Waste Unit 1 Containers Gas Cylinders/Tanks

1. Identify the RCRA status and permit history, if applicable, and the age of the waste unit.

On August 20, 1980, Airco filed a Notification of Hazardous Waste Activity with US EPA. This
filing was verified by U.s. EPA on October 9,1980. On November 17,1980, Airco filed a Part A
permit application ,EPA Form 3510-1(6-80) and EPA Form 3510-3(6-80). The facility began
operation January 1, 1963.

On November 6, 1981, Airco, through its membership in the Compressed Gas Association,
received a letter of clarification concerning its status under RCRA requirements from
Christopher J. Capper, Acting Assistant Administrator for Solid Waste and Emergency
Response. In this letter U.s. EPA asserts that gas cylinder handling facilities are not normally
subject to the then-current RCRA regulations. Residues contained in the cylinder are not
hazardous until the cylinders are being discarded, according to the letter. On February 5, 1982,
Airco requested to be delisted to generator only status. On January 28 and February 2, 1987,
Airco was inspected by the New Jersey Department of Environmental Protection (NJDEP) and
identified as a generator. There is no record currently available to indicate that Airco has been
formally designated as a generator rather than a Treatment, Storage, and Disposal Facility
(TSDF).

As a result of the January 29 and February 2, 1987 inspections, Airco was sent 2 Notices of
Violation (NOVs) on January 29, 1987 and on February 2, 1987. The violations listed in these
NOV's include: holding wastes for greater than 90 days, failure to inspect the storage area
daily, failure to hold semi-annual drills, and failure to have at least semi-annual inspections by
the local fire department. On March 3, 1987, the NJDEP inspection personnel believed that
Airco had come into compliance and all violations were resolved. On May 4, 1987, NJDEP filed
a Notice of Civil Administrative Penalty Assessment and fined Airco $800 for the violations
cited above. Payment ofthe penalty was received on May 28,1987 by NJDEP.

2. Describe the location of the waste unit and identify clearly on the site map.

The facility is located on a property of about 500 by 1500 feet or about 17 acres. Only about
half of the property is used for cylinder storage and filling; the other half is mowed lawn.
Cylinders are stored all over the production half of the property. Cylinders of only two sizes
were seen during the NUS Corp. off-site reconnaissance. Cylinders about 5 feet long and
cylinders which were truck-mounted and about 30 feet long were observed. It is not known
which of these cylinders were awaiting disposal, and thus contained hazardous waste by
definition from US EPA, and which were merely awaiting refilling.

3. Identify the size or quantity of the waste unit (e.g., area or volume of a landfill or surface
impoundment, number and capacity of drums or tanks). Specify the quantity of hazardous
substances in the waste unit.

In its Notification of Hazardous Wastes Activity, Airco identified spent halogenated solvents
(F001), methyl chloroform (U226), and 1,1,2-trichloroethane as hazardous wastes. In its permit
application, Airco indicated that it had a process design capacity of 550 gallons in storage
container(s) and 150,000 liters per day in treatment tank(s). In the same permit application
Airco estimated its annual quantity of wastes as 200 pounds of arsenic (D004), 100 pounds of
hydrogen phosphide (P096), 50 pounds of hydrogen sulfide (U 135), 2500 pounds of corrosives,
50 pounds of nitric oxide, and 25 pounds of nitrogen dioxide.
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4. Identify the physical state(s) of the waste type(s) as disposed of in the waste unit. The
physical state(s) should be categorized as follows: solid, powder or fines, sludge, slurry,
liquid, or gas.

From correspondence contained in the files, the hazardous wastes appear to be sludges and
residues in the compressed gas cylinders.

5. Identify specific hazardous substance(s) known or suspected to be present in the waste unit.

Hazardous substances known or suspected to be present are: spent halogenated solvents,
methyl chloroform, 1,1,2-trichloroethane, arsenic, hydrogen phosphide, hydrogen sulfide,
corrosives, nitric oxide, nitrogen dioxide, and trichloroethylene. Cylinders are cleaned after
each use at an off-site TSDcleaning facility.

6. Describe the containment of the waste unit as it relates to contaminant migration via
groundwater, surface water, and air.

The ground on which the cylinders were placed was paved with macadam. Due to the size and
nature of the facility, it could not be determined if the plant grounds were sloped to collect
surface runoff for treatment prior to discharge; however, no units could be seen that would
likely be used for wastewater treatment of stormwater runoff, thus providing an additional
containment level for any contaminated runoff.

Ref. Nos. 1,2,3,4,5,6,7,8,9,10,11,12,13,14,28
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PART II: WASTE SOURCE INFORMATION

For each of the waste units identified in Part I, complete the following six items.

Waste Unit _2_ Drums Drum Storage Area

1. Identify the RCRAstatus and permit history, if applicable, and the age of the waste unit.

On August 20, 1980, Airco filed a Notification of Hazardous Waste Activity with U.S. EPA. This
filing was verified by U.S. EPAon October 9,1980. On November 17, 1980, Airco filed a Part A
permit application ,EPA Form 3510-1(6-80) and EPA Form 3510-3(6-80). The facility began
operation January 1, 1963.

On November 6, 1981, Airco, through its membership in the Compressed Gas Association,
received a letter of clarification concerning its status under RCRA requirements from
Christopher J. Capper, Acting Assistant Administrator for Solid Waste and Emergency
Response. In this letter U.S. EPA asserts that gas cylinder handling facilities are not normally
subject to the then-current RCRA regulations. Residues contained in the cylinder are not
hazardous until the cylinders are being discarded, according to the letter. On February 5,1982,
Airco requested to be delisted to generator only status. On January 28 and February 2, 1987,
Airco was inspected by the New Jersey Department of Environmental Protection (NJDEP) and
identified as a generator. There is no record currently available to indicate that Airco has been
formally designated as a generator rather than a Treatment, Storage, and Disposal Facility
(TSDF).

As a result of the January 29 and February 2, 1987 inspections, Airco was sent 2 Notices of
Violation (NOVs) on January 29, 1987 and on February 2, 1987. The violations listed in these
NOV's include: holding wastes for greater than 90 days, failure to inspect the storage area
daily, failure to hold semi-annual drills, and failure to have at least semi-annual inspections by
the local fire department. On March 3, 1987, the NJDEP inspection personnel believed that
Airco had come into compliance and all violations were resolved. On May 4, 1987, NJDEPfiled
a Notice of Civil Administrative Penalty Assessment and fined Airco $800 for the violations
cited above. Payment ofthe penalty was received on May 28,1987 by NJDEP.

2. Describe the location of the waste unit and identify clearly on the site map.

The facility is located on a property of about 500 by 1,500 feet or about 17 acres. In its permit
application, Airco identified a drum storage area. However, by this area could not be verified
during the NUS Corp. off-site inspection conducted on July 6, 1989. No drums were observed
during the inspection.

3. Identify the size or quantity of the waste unit (e.g., area or volume of a landfill or surface
impoundment, number and capacity of drums or tanks). Specify the quantity of hazardous
substances in the waste unit.

In its Notification of Hazardous Wastes Activity, Airco identified spent halogenated solvents
(F001), methyl chloroform (U226), and 1,1,2-trichloroethane as hazardous wastes. In its permit
application, Airco indicated that it had a process design capacity of 550 gallons in storage
container(s) and 150,000 liters per day in treatment tank(s). In the same permit application
Airco estimated its annual quantity of wastes as 200 pounds of arsenic (D004), 100 pounds of
hydrogen phosphide (P096), 50 pounds of hydrogen sulfide (U135), 2500 pounds of corrosives,
50 pounds of nitric oxide, and 25 pounds of nitrogen dioxide. NJDEPpersonnel have observed
one drum of trichloroethylene at the facility

During a February 9, 1987 inspection, NJDEPpersonnel identified 134 drums of waste liquid
corrosive (Not Otherwise Specified (NOS), 19 drums of waste liquid corrosive NaOH, 5 drums of
waste corrosive sludge (NOS), SiCI4, 2 drums of trichloroethylene, and 1 drum of waste liquid
arsenic
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4. Identify the physical state(s) of the waste type(s) as disposed of in the waste unit. The
physical state(s) should be categorized as follows: solid, powder or fines, sludge, slurry,
liquid, or gas.

From correspondence contained in the files, the hazardous wastes appear to be liquids and
sludges.

5. Identify specific hazardous substance(s) known or suspected to be present in the waste unit.

Hazardous substances known or suspected to be present are: spent halogenated solvents,
methyl chloroform, liquid arsenic, corrosives, nitric oxide, nitrogen dioxide, and
trichloroethyl ene.

6. Describe the containment of the waste unit as it relates to contaminant migration via
groundwater, surface water, and air.

Because no drums were observed, containment could not be observed and it is, therefore,
unknown.

Ref. Nos. 1,2,3,4,5,6,7,8,9,10,11,12,13,14



02-8906-07-PA
Rev. No. 0

PART III: HAZARD ASSESSMENT

GROUNDWATER ROUTE

1. Describe the likelihood of a release of contaminant(s) to the groundwater as follows:
observed. alleged. potential. or none. Identify the contaminant(s) detected or suspected. and
provide a rationale for attributing the contaminant(s) to the facility.

The likelihood for release of contaminants to groundwater is rated as none. The production
area is paved or indoors. Empty gas cylinders are stored outside; however, due to their
construction and anticipated use, it is doubtful whether they would rust through prior to
disposal. The cylinders are capped, further reducing chances of release. Since the location of
drums is unknown and they were not observed during a NUSCorp. off-site reconnaissance, the
potential of a release could not be assessed.

Ref. Nos. 3, 5, 14

2. Describe the aquifer of concern; include information such as depth. thickness. geologic
composition. permeability. overlying strata. confining layers. interconnections,
discontinuities. depth to water table. groundwater flow direction.

The site lies on the Magothy and Raritan Formations which are Late Cretaceous in age and are
composed of unconsolidated sand, clay, silt, and small amounts of gravel. In the outcrop area,
on which the site is located, the Raritan is about 200 feet thick and the Magothy ranges in
thickness from 0 to 45 feet. In the Delaware Valley, the outcrop area of both formations is
almost completely covered by permeable sand and gravel, and semi-permeable silt and clay
deposits of Pleistocene age.

Northeast of Trenton, the outcrop area of the Magothy and Raritan Formations typically
attains altitudes greater than 100 feet and this area is considered the major recharge area for
the aquifer system. Groundwater has historically flowed radially away from this area from
northeast to southwest, discharging into Raritan Bay to the northeast and the Delaware River
to the southwest. In response to pumpage, some induced recharge from the Delaware River
enters the aquifer system through silt and clay in the river bed. Lowered water levels have
undoubtedly induced additional recharge from surface waters in the outcrop area. These
sources of recharge have not altered the long-term regional trend of declining water levels.

Ref. Nos. 15, 17

3. Is a designated sole source aquifer within 3 miles of the site?

There are no designated sole source aquifers within 3miles of the site.

Ref. No. 25

4. What is the depth from the lowest point of waste disposal/storage to the highest seasonal
level of the saturated zone of the aquifer of concern?

The static water level in the Hoeganaes Company well is reported as 16 feet below land
surface. Since the cylinders are stored on the ground, the depth to the aquifer of concern is 16
feet. The Hoeganaes Company is a manufacturing plant located about 1,000 feet northeast of
Airco.

Ref. Nos. 15, 17

5. What is the permeability value of the least permeable continuous intervening stratum
between the ground surface and the aquifer of concern?

The permeability value of the least permeable continuous intervening stratum is greater than
10.3cm/see.

Ref. No. 26

I
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6. What is the net precipitation for the area?

The net precipitation is estimated to be 9.75 inches.

Ref. No. 26

7. Identify uses of groundwater within 3 miles of the site (i.e., private drinking source, municipal
source, commercial, industrial, irrigation, unusable).

Groundwater within 3 miles of the site is used for public water supply sources, commercial and
industrial purposes. The nearest well is at the Hoeganaes Company about 1,000 feet northeast
of Airco.

Ref. Nos. 15, 17, 18

8. What is the distance to and depth of the nearest well that is currently used for drinking or
irrigation purposes?

Distance 1 000 feet

Ref. Nos. 14, 15, 17,27

Depth 136 feet

9. Identify the population served by the aquifer of concern within a 3-mile radius of the site.

Many public wells are known to exist in the area. These wells are interconnected, as can be
seen on the NJDEP Water Supply Overlay sheet Nos. 27 and 31. It also appears that this entire
area is served only by wells. Surface water is not used by communities within 3 miles of the
site, except for Philadelphia which is across the Delaware River (see discussion under surface
water route). While the exact population served by these wells is not known, the State of New
Jersey has estimated the population of Cinnaminson, Delanco, and Delran Townships; and the
Boroughs of Palmyra and Riverton at about 45,000. These areas are within 3 miles of the site
and, therefore, it is safe to assume that more than 10,000 people live within 3 miles of the site
and use this groundwater for drinking purposes.

Ref. Nos. 14, 15, 17, 18,30

SURFACE WATER ROUTE

10. Describe the likelihood of a release of contaminant(s) to surface water as follows: observed,
alleged, potential, or none. Identify the contaminant(s) detected or suspected, and provide a
rationale for attributing the contaminants to the facility.

The likelihood for release to surface waters is rated as none. The production area is paved or
indoors. Empty gas cylinders are stored outside; however, due to their construction and
anticipated use it is doubtful whether they would rust through prior to disposal. The cylinders
are capped, further reducing chances of release. The site is located in a Zone B floodplain
which means it may lie in the 100- to 500-year floodplain or be flooded by less than one foot
during the 100-year flood. Actual flooding of the site is unknown. The likelihood of a release
from the drums is unknown since they were not observed during the NUS Corp. off-site
reconnaissance.

Ref. Nos. 3, 5, 14

11. Identify and locate the nearest downslope surface water. If possible, include a description of
possible surface drainage patterns from the site.

The nearest surface water is an unnamed tributary of the Delaware River. This tributary flows
about 1,500 feet prior to its confluence with the Delaware River.

Ref. Nos. 14, 27



02-8906-07-PA
Rev. No. 0

12. What is the facility slope in percent? (Facility slope is measured from the highest point of
deposited hazardous waste to the most downhill point of the waste area or to where
contamination is detected.)

The facility slope is estimated to be less than 1 percent.

Ref. Nos. 14, 27

13. What is the slope of the intervening terrain in percent? (Intervening terrain slope is measured
from the most downhill point of the waste area to the probable point of entry to surface
water.)

The slope of the intervening terrain is estimated to be less than 1 percent.

Ref. Nos. 14, 27

14. What is the t-year 24-hour rainfall?

The 1-year 24-hour rai nfall is esti mated to be 2.75 inches.

Ref. No. 26

15. What is the distance to the nearest downslope surface water? Measure the distance along a
course that runoff can be expected to follow.

The nearest surface water is an unnamed tributary which discharges into the Delaware River.
This ditch is less than 100 feet from the site.

Ref. No. 27

16. Identify uses of surface waters within 3 miles downstream of the site (i.e., drinking, irrigation,
recreation, commercial, industrial, not used).

The Delaware River downstream of Trenton is tidally influenced and therefore, consideration
of the uses of the river both "upstream" and "downstream" of the site must be assessed. The
Delaware River Basin Commission (DRBC) has segmented the river into zones. This site lies
within 3 miles of the division between Zones 2 and 3. Zone 2 is used for municipal water supply
use, commercial and industrial water intakes and extensively for recreation. The City of
Philadelphia operates a water treatment plant within 3 miles "upstream" of the site and it
withdraws over 200 mgd for domestic and industrial use. Assuming 50 to 100 gallons per
capita per day, an industry design standard, this plant serves 2 to 4 million persons per day. The
river is also used for commercial navigation and effluent disposal.

The State of New Jersey, in accordance with its agreements regarding the Delaware River Basin
Commission, has designated the following uses in Zone 2: agricultural, industrial and public
water supply after reasonable treatment; wildlife; maintenance and propagation of resident
game fish and other aquatic biota; passage of anadromous fish; primary contact recreation
from river mile 133.4 to river mile 117.81; secondary contact recreation from river mile 133.4 to
river mile 108.4; and navigation. The designated uses for Zone 3 are: agricultural, industrial
and public water supply after reasonable treatment; wildlife; maintenance of resident fish and
other aquatic biota; migration of anadromous fish; secondary contact recreation; and
navigation.

Ref. No. 23

•
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17. Describe any wetlands, greater than 5 acres in area, within 2 miles downstream of the site.
Include whether it is a freshwater or coastal wetland.

Several areas along the Delaware River are designated as wetlands. The Department of the
Interior has designated these as Palustrine, open water; and tidal, riverine regularly-flooded
flats. The closest areas are about 1500 feet from the site along the Delaware River.

Ref. No. 21

18. Describe any critical habitats of federally listed endangered species within 2 miles of the site
along the migration path.

The Delaware River Basin Commission 1988 305(b) report indicates that the short-nosed
sturgeon, a federally-listed endangered species, is found in Zone 2 in relatively large numbers.

Ref. No. 23

19. What is the distance to the nearest sensitive environment along or contiguous to the
migration path (if any exist within 2 miles)?

The distance to the nearest sensitive environment, the coastal wetlands along the river, is
estimated to be about 1,500 feet.

Ref. No. 27

20. Identify the population served or acres of food crops irrigated by surface water intakes within
3 miles downstream of the site and the distance to the intake(s).

The population served by surface water treatment plants is in excess of 2 million. The intake
for the Philadelphia Water Plant in Torresdale is 6,000 feet "upstream" from the facility. Since
the river in this reach is tidal, thus reversing the flow of the river, intakes upstream and
downstream from the site have been identified.

Ref. Nos. 23, 27

21. What is the state water quality classification of the water body of concern?

The Delaware River in this reach is classified by the State of New Jersey, in accordance with
regulations promulgated by the Delaware River Basin Commission, as Zone 2.

Ref. No. 16

22. Describe any apparent biota contamination that is attributable to the site.

No biota contamination has been observed or reported.

Ref. No. 14

AIR ROUTE

23. Describe the likelihood of a release of contaminant(s) to the air as follows: observed, alleged,
potential, none. Identify the contaminant(s) detected or suspected, and provide a rationale
for attributing the contaminant(s) to the facility.

Due to the nature of the business, filling gas cylinders, a release could occur from product
materials. However, the present potential of an air release from the sediments in the cylinders
is rated very low. The potential of a release from the drums is unknown.

Ref. No. 14
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24. What is the population within a 4-mile radius of the site?

The population is a 4-mile radius is estimated to be 210,900.

Ref. No. 22

FIRE AND EXPLOSION

25. Describe the potential for a fire or explosion to occur with respect to the hazardous
substance(s) known or suspected to be present on site. Identify the hazardous substance(s)
and the method of storage or containment associated with each.

Due to the products made here, there is a present potential for fire since some of these
products are flammable and/or explosive. The potential of a release from the drums is
unknown.

Ref. Nos. 1,3,14

26. What is the population within a 2-mile radius of the hazardous substance(s) at the facility?

The population within a 2-mile radius is estimated to be 30,300.

Ref. No. 22

DIRECT CONTACT/ON-SITE EXPOSURE

27. Describe the potential for direct contact with hazardous substance(s) stored in any of the
waste units on site or deposited in on-site soils. Identify the hazardous substance(s) and the
accessibility of the waste unit.

The site is well fenced and contact by unauthorized personnel is negligible. Several employees
were observed on the facility's grounds; therefore, there is a potential for direct contact by
employees.

Ref. No. 14

28. How many residents live on a property whose boundaries encompass any part of an area
contaminated by the site?

Since there does not appear to be any contamination by the facility, there are no adjoining
properties which have been contaminated. There are no residential properties which abut the
facility.

Ref. No~ 14, 19,27

29. What is the population within a 1-mile radius of the site?

The population within a 1-mile radius is estimated to be 2,800.

Ref. No. 22
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PART IV: SITESUMMARY AND RECOMMENDATIONS

Airco Special Gases, alias Airco Industrial Gases, Airco, and Airco Industrial and Specialty Gases, is a

privately owned company and is located at the intersection of River Road and Union Landing Road

near East Riverton, New Jersey. The facility prepares gases for industrial purposes and uses cylinders

to transport these gases to its customers. The facility is located in an industrial area but there are

small residential areas to the north and south of it. Groundwater in the area is extensively used by

various water companies. Surface water, particularly the Delaware River, is used for recreation and as

a source of water supply for the City of Philadelphia. The property is about 17 acres in size, of which

about one half is used for gas production and cylinder storage.

According to the Notification of Hazardous Waste Activity on file, Airco identified spent halogenated

solvents (F001), methyl chloroform (U226), and 1,1,2-trichloroethane in its wastes. It also identified in

its Part A permit application that it had a process design capacity of 550 gallons in storage capacity

and 150,000 liters per day in treatment tanks. Airco estimated its annual quantity of wastes as 200

pounds of arsenic (0004), 100 pounds of hydrogen phosphide (P096), 50 pounds of hydrogen sulfide

(U 135), 2,500 pounds of corrosives, 50 pounds of nitric oxide and 25 pounds of nitrogen dioxide. Two

drums of trichloroethylene, 134 drums of waste corrosive NOS, 19 drums of waste corrosive NaOH,

drum of waste Iiquid arsenic, and 5 drums of waste corrosive sludge have been observed by NJDEP.

Airco has been given two Notices of Violation (NOVs) for holding wastes beyond 90 days, failure to

inspect the storage area daily, failure to hold semi-annual drills and failure to have semi-annual

inspections by the local fire department. A March 3, 1987 NJDEP inspection found Airco to have

corrected all of its violations. On May 4, 1987, Airco was issued a Notice of Administrative Penalty

Assessment and was fined $800 for the violations cited above. The penalty was paid on May 28, 1987.

There is no record to indicate that Airco has had any spills or releases to the environment.

Potential for direct contact is rated none for unauthorized personnel and low for employees. The site

is well fenced to keep unauthorized personnel out. No cleanup actions or enforcement actions,

other than the one cited above, are known.

Although there are many users of ground and surface waters in the area, there is no record that

indicates that Airco has had any environmental problems. There is no record of any dumps or spills or

any other release. The contents of the cylinders appear to be adequately managed and contained.

Based upon this, it is assumed that the drums are also adequately managed. Therefore, a

recommendation of NO FURTHER REMEDIAL ACTION PLANNED (NFRAP) is made .

..
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FIGURE 2

SITE MAP

AIRCO SPECIAL GASES, RIVERTON, N.J.
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EXHIBIT A
PHOTOGRAPH LOG

AIRCO SPECIAL GASES
RIVERTON, NEW JERSEY

OFF-SITE RECONNAISSANCE: JULY 6, 1989



Photo Number
P6S6
P7S7
P8S8
P9S9
PIOSlO

AIRCO SPECIAL GASES
RIVERTON, NEW JERSEY

JULY 6, 1989
PHOTOGRAPH INDEX
Description

Looking northeast at cylinders through front gate.
Looking southeast at cylinders from Zeisner Street.
Looking southeast at liquid gas tanks from Kern Street.

Rev. No. 0

Time
1409
1416
1424

Looking south at what may be cylinder holders from Inman Ave. 1427
Looking east at cylinders at north end of facility from
Inman Ave.

ALL PHOTOGRAPHS TAKEN BY J. FROST.

1429
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AIRCO SPECIAL GASES
RIVERTON, NEW JERSEY

R6S6 July 6, 1989 1409
Looking northeast at cylinders through front gate.

R7S7 July 6, 1989 1416
Looking southeast at cylinders from Zeisner -§t:.
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AIRCO SPECIAL GASES
RIVERTON, NEW JERSEY

R8S8 July 6, 1989 1424
Looking southeast at 1iquid gas tanks from Kern Street.

R9S9 July 6, 1989 1427
Looking south at what may be cylinder holders from Inman Ave.
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RI0SI0 July 6, 1989 1429
Looking east at cylinders at north end of facility from Inman Ave.
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,.-ease print or type with ELITE type (12 ChariICtfJrslinch) onthe unsnadedareasonly. GSA No. 0246-EPA-OT

INSTAL.L.A-
TION'S E:PA
1.0. NO,

U.S. ENVIRONMENTAL. PROTE:CTION AGE:NCY

NOTIFICATION OF HAZARDOUS WASTE ACTIVITY INSTRUCTIONS: If you received a preprinted
label, affix it in the spaceat left. If any of the
information on the label is incorrect, draw a line
through it and supply the correct information
in the appropriate section below_ If the label is
complete and correct, lel\/e Items I, II, and III
below blank. If you did not receivea preprinted
label, complete all items. "Installation" meansa
single site where hazardous waste is generated,

PLEASE PLACE LABEL IN THIS SPACE treated, stored and/or disposed of, or a trans-
porter's principal place of business.Pleaserefer
to the INSTRUCTIONS FOR FILING NOTIFI-
CATION before completing this form. The
information requested herein is required by law
(Section 3010 of the Resource Conservation and
Recovery Act).

NAME OF IN-
i. STAL-L.ATtON

INSTAL-L.A-

II. ~lft"""ING
ADDRESS

L.OCATtON
IlL OF INSTAL.-

L.ATION

CONTINUE ON REVERSE

t ::.:::.
L :=:.'

f. .•.=:
f····:······::::::::::
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:,:::::':,',::::::::

;.:.:.:.:.:: ..:.::::.::.:.

L,·,·;::::::::::.
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Lt··· ..·
1:.. .:
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I.C. OFP'ICIAL. USE ONL.Y

-IX, DESCRIPTION OF HAZARDOUS WASTES (continuedJ!om front)
A. HAZARDOUS WASTES FROM NON-SPECIFIC SOURCES. Enter the four-dillit number from 40 CFR Part 261.31 for each listed hazardous

waste from non-specific sources your installation Iwldles. U. additional sheets if neceaary.

1 1 J C I ,

Fioioll I I I I I I 111 I I I I I I
•• • t. U· " ~ • It I•.

7 I , 10 11 IZ 0

I I I I I I I 11 I I I J I I 1 I I I~······------~:::t::Ed------~:::t::~ J]c::±:·:]d••L_ JIc::±::]dL_ JIc::±::]d l~IC::t::u~ ~I~
3. HAZARDOUS WASTES FROM SPECIFIC SOURCES. Enter the four-digit number from 40 CFR Part 261.32 for each listed hazardous waste from I•.

- specific industrial sources your installation handles. Use additional sheets if necessary.

I I I

I I I

I I I

"

Z5

I I I
n ••

ZO

I I I
• II

16

I I I
II In· ZI U •• , In

11 16

I I I

II 1

1 I I

17

11

I I I
~ --'- ~

2C

I J J
In • ..,

JO

11 t

I I I
21

I I I
U • II

27

I 11

I I I
ZI

I I I
ZI

1 I I
~. COMMERCIAL CHEMICAL PRODUCT HAZARDOUS WASTES. Enter the four-dillit number from 40 CFR Part 261.33 for each chemical sub-

stance your installation handles which may be a hazardous waste. Use additional sheets if necessary.

31 31

I I I
113 • I.3.
I I I

t.

I I I

I I J
1 J I

co

I I I J I I

I J I
I IJ

36

ZI

I I I
50

I I I

I.. . I.

It

I I I
51

In

1J J
110 • I. • •• [1!:- ZI

J I 1 III
E. CHARACTERISTICS OF NON-LISTED HAZARDOUS WASTES. Mark "X" in the boxes corresponding to the characteristics of non-listed

- hazardous wastes your installation handles. (SH 40 CFR PlJm 261.27 - 261.24.)

O,.IGNITABL.E
(COOt I

~z. CO ••••OSIVE
Icooal

OJ. REACTIVE
ICOOlI

Ec. TOXIC
ICOOOI

•. .J ••._ 4. ",(. CERT.I.F.I_C_A_T_I_O_N_ - . .r .
1 certify under penalty of law that 1have personally examined and am familiar with the information submitted in this and all ~
attached documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, n

_1 believe that the submitted information is true, accurate, and complete. 1am aware that there are significant penalties for sub- ;.
mitting false information, including the possibility of fine and imprisonment.
IGNATURE

PA Form 871»-12 (6-80) REVERSE

NAME III OP'FICIAL. TITL.E (type or print)

E. F. Szymanski
Director of Safety

CATE SIGNED

I I
\ '

Deter~inations made in this filing are preliminary in nature,
2~~ thus are subject to reevaluati0n upon completion of our
scientific and legal review.

•
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&EPA ACKNOWLEDGEMENT OF NOTIFICATION
OF HAZARDOUS WASTE ACTIVITY

rVERIFICA TlON)
I-

This is to acknowledge that you have filed a Notification of Hazardous Waste Activity for
the installation located at the address shown in the box below to comply with Section 30 I0
of the Resource Conservation and Recovery Act (RCRA). Your EPA Identification Number
for that installation appears in the box below. The ErA Identification Number must be in-
cluded on all shipping manifests for transporting hazardous wastes; on al1 Annual Reports
that generators of hazardous waste, and owners and operators of hazardous waste treatment,
storage and disposal facilities must file with EPA; on all applications for a Federal Hazard-
ous Waste Permit: and other hazardous waste management reports and documents required
under Subtitle C of ReRA.

EPA 1.0. NUMBER

--

•• eli/ ,m r 0 2 "1F r.(, 7 1

.1Pcn T~rrST~T~1 r~~FS
fr ~Rr~rR 712
FTVFfTP' PTJ ~ f' p 71

nVTOf.: l-Y rH'r1'G r rTVt.'H r o sr-sINSTALLATION AOORES~ •

r f ('-17r 1 VF. f '1'01- 1> ,1

EPA Form 8700-12B (4·801 lr/rq/p~

I •
-t
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Industrial Gases

November 17, 1980

Permit Contact
Permits Administration Branch
Room 432
U.S. Environmental Protection Agency
26 Federal Plaza
New York, NY 10007

Dear Sirs:

Attached are EPA forms 1 and 3 for processing.

A topographical map is not included in the application as we have experienced
a delay in obtaining this. We will forward it once it is received.

If I can be of any assistance, please contact me.

Frank J. Dux
Safety Administrator

FJD: db

Attachments

A D I V ! S ION ° F A IRe 0, ! N C .

I



Please print or type In the unshade:::l areas only
(fill-In.areas are spaced for elite tvpe, i. e. 12 ctierectert/inctil.

NTAL PROTECTION AGENCY

GENERAL INFORMATION

If II preprinted label has been provided, affix
it in the designated space. Review the inform-
Ition Clrefully; if Iny of it is incorrect, crOll
through it Ind ent.r the correct dlta in the
eppropriltll fill-in er•• below. Also, if .ny of
the preprinted dIItll i. Ibsent (th, 1f'N to tIN
tett of tha ,., IfJ«e 11m tIN inform«ion
that mould .""..rJ, pMae provide It in the
proper fill-in I,.(,J below. If the label II
complete and correct, you need not complete
Item. I, III, V, .nd VI (axc.pt V/·8 which
must I» compl,r.d ,.rdlalJ. Complete Iff
item. if no label has been provided. Refer to
the instruction. for detailed item delcrip-
tiona end for the legel euthorlutlonl under
which thi. dIta is collected.

SPECIFIC QUESTIONS SPECIFIC QUESTIONS

A. Is this facility II publicly owned tr_ment works
which results in a diKhwge to vnt••.• of the U.s.?
(FORM 2A)

Does or will this f8c1llty(eltIw axiRIng or propo.dJ
include I "lCeIlbiltlid enimII ••••• oper8lion or
equnlc enImII procIuctIon fKillty which I'IIUlu in •
dIeI:hwveto vnten of the U.s.? (FORM 28)

00 you or will you inject It this fKility indUltrr.l or
municipal affluent below the lowerlTlOltstratum c0n-
taining. within OM qUlll'ter mile of the well bore.
underground sources of drinking weter? (FORM 41

H. 00 you or will you Inject It this fKility fluids for tpe-
cill proc:esaeesuch • mining of sulfur by the FI'MCh
prOClll. solution mining of min••••• in litu combus-
tion of fOilil fuel. or I'ICO\/erV of geothermal energy?
(FORM 4)

._~"'I"T'I'·' rc 1""1" o c vr c c e e

L



II
~ I

BLENDING OF VARIOUS INDUSTRIAL GASES TO CUSTOMER SPECIFICATIONS.

REVERSE



;~'.' I ',"j .,' ._, ) ~~ -;:....~ • ..! .:"'dr3t,':",-; .,.-

U.S ENVIRONMENTAL PROTE.C~:ON AGENCV

HAZARDOUS WASTE PERMIT APPLICATION
Consotidetea Permits Program

:) ,h..~''l'"' 1( .'1'1",;:Cloc~:)pr.Jte no x In A 0" 8 below (msr): one box onl.(/ : •.~ 'nr!lcaT~ wne t her trlS.5 the first application you are subrmt t.nq for your facilIty or a
", , "1 .IOp"~d:,'Jn. If trus 's your t.r sr aopl.cauon and vcu alrpad, '.noll\, your fac IllY'S EPA I.D. Number. or If thiS ISa reviscc appucanon. enter your fac::lty'S
ED':.., I U F'\ur--:)e" r' l ter+ I auove .

FOR EXISTING FACILITIES. PROVIDE THE DATE r v e . mo .. ..{ day}
OPERATION BEGAN OR THE DATE CONSTRUCTION COMMENCED
(use the boxes to the le It ,

2.NEW FACILITY (Complete ilt'm bel o ui,»
,,' FOR NEW FACIL.ITIES,
r-=-,...,.-:-:~...,..-r=-:-"1 PRO VIDE THE 0 ATE

(yr., mo .. & day) OPERA·
TION BEGAN OR IS
EXPECTED TO BEGIN

A. FIRST
EXISTING FACILITY 'St"t> in vtru ct irms ,'('Ir ciP'/rI'tC!JIl, , •· •.. \.l8{.r!..:· t.JCdf~·.

Cdmp!f.·(l: crem bc!(}u.J

lJeio/..4. urul c o m ple tc l tc m

A. PROCESS CODE - Enter the code from the list of process codes below that best describes each process to be used at the facility, Ten lines are provided for
entering codes, If more lines are needed, enter the coders) in the space provided. If a process will be used that is not included in the list of codes below, then
descnbe the process (including its design capacity) in tne space provided on the form (item III·C).

B, PROCESS DESIGN CAPACITY - For each code entered In column A enter the capacity of the process,
1. AMOUNT - Enter the amount.
2. UNIT OF MEASURE - For each amount entered in column B(l), enter the code from the list of unit measure codes below that describes the unit of

measure used. Only the units of measure that are listed below should be used.

PRO· APPROPRIATE UNITS OF
CESS MEASURE FOR PROCESS_____ ._EEUl~ ~C~O~D~E~__ ~D~E~S~I~GilN~C~A~P~A~Cul~T~Y_

Stor~_
CONTAINER (barrel. drum, etc.} 501
TANK S02
WASTE PIL.E S03

PROCESS

PRO·
CESS
CODE

APPROPRIATE UNITS OF
MEASURE FOR PROCESS

DESIGN CAPACITY

SURFACE IMPOUNDME.NT S04

GAL.L.ONS OR L.ITERS
GAL.L.ONS OR L.ITERS
CUBIC YARDS OR
CUBIC METERS
GAL.L.ONS OR L.ITERS

Treatment:
TANK TOI

SURFACE IMPOUNDMENT T02

GALL.ONS PER DAY OR
L.ITERS PER DAY
GAL.L.ONS PER DAY OR
L.ITERS PER DAY
TONS PER HOUR OR
METRIC TONS PER HOUR;
GALLONS PER HOUR OR
L.ITERS PER HOUR

GAL.L.ONS PER DAY OR
L.ITERS PER DAY

INCINERATOR T03

Disposal: _
INJECTION WEL.L. 079
L.ANDFIL.L. 080

SURFACE IMPOUNDMENT 083

GALL.ONS OR L.ITERS
ACRE·FEET (tile volume that
would cover one acre to a
depth of one loot) OR
HECTARE·METER
ACRES OR HECTARES
GAL.L.ONS PER DAY OR
L.ITERS PER DAY
GAL.L.ONS OR L.ITERS

OTH ER (Use for physical, chemical,
thermal or biological treatment
processes not occurring in tanks,
surface impoundments or inciner-
ators, Describe the processes in
the apace provided: Item III·C,)

T04

L.AND APPL.ICATiON 081
OCEAN DISPOSAL. 082

UNIT OF UNIT OF UNIT OF
MEASURE MEASURE MEASURE

UNIT OF :V1EASURE CODE UNIT OF MEASURE CODE UNIT OF MEASURE CODE
GAL.L.ONS. . G L.ITERS PER DAY .. .V ACRE·FEET •.... .A
L.ITERS . L. TONS PER HOUR .0 HECTARE·METER . F
CUBIC YARDS . Y METRIC TONS PER HOUR . .W ACRES .. , . .B
CUBIC METERS .C GAL.L.ONS PER HOUR . . .E HECTARES ..... .Q
GAL.L.ONS PER DAY . U L.ITERS PER HOUR. . H

EXAMPLE FOR COMPLETING ITEM III (shown in line numbers X·I and K2 below): A facility has two storage tanks, one tank can hold 200 gallons and the
other can hold 400 gallons. The facility also has an incinerator that can burn up to 20 gallons per hour.

•. AMOUNT
tsoecitv ,

1.AMOUNT

FOR
OF?'ICIAL

USE
ONLY

60f)

550 " . , r .

: .'1.
i v ,

_.... -- _.._-- .----------;-c'1

" : .; z: -, ...- -

•



SPA. E "OP ADDITIO'<AL PROCESS CODES OR
:NC_ ....'OE GESIGr-. C ..o.PACITY.

III. PROCESSES L "!{"IlIC~:

nter i s waste you you
handle hazardous wastes which are not listed in 40 CFR, Subpart D, enter the four-digit number(s) from 40 CFR, Subpart C that describes the characteris-
tics anc/or the toxic coo tarrunants of those hazardous wastes.

KIL.OGRAMS . .K
.M

B. ESTIMATED ANNUAL QUANTITY - For each listed waste entered in column A estimate the quantity of that waste that will be handled on an annual
basis. For each characteristic or toxic contaminant entered in column A estimate the total annual quantity of all the non-listed wasters) that will be handled
wruch possess that characteristic or contaminant.

C_ UNIT OF MEASURE - For each quantity entered in column B enter the unit of measure code. Units of measure which must be used and the appropriate
codes are

ENGLISH UNIT OF MEASURE
POUNDS ..
TONS.

COPE
.P

.. T

METRIC UNIT OF MEASURE COPE

METRICTONS_ .

Ii facility records use any other unit of measure for quantity, the units of measure must be converted into one of the required units of measure taking into
account the appropriate dens.tv or specific gravity of the waste.

D. PROCESSES
1. PROCESS COPES:

For listed hazardous waste: For each listed hazardous waste entered in column A select the coders) from the list of process codes contained in Item III
to indicate how the waste will be stored treated, and/or disposed of at the facility.
For non-listed hazardous wastes: Fo· each characteristic or toxic contaminant entered in column A, select the coders) from the list of process codes
contained in Item III to Indicate all the processes that will be used to store, treat, and/or dispose of all the non-listed hazardous wastes that possess
that cnaracteristic or toxic contaminant.
Note: Four spaces are provided for entering process codes. If more are needed: (1) Enter the first three as described above; (2) Enter "000" in the
extreme right box of Item IV-D(l); and (3) Enter in the space provided on page 4, the line number and the additional coaets),

2. PROCESS DESCRIPTION. If a code is not listed for a process that will be used, describe the process in the space provided on the form.

NOTE: HAZARDOUS WASTES DESCRIBED BY MORE THAN ONE EPA HAZARDOUS WASTE NUMBER - Hazardous wastes that can be described by
-nore than one EPA Hazardous Waste Number shall be described on the form as follows:

1. Select one of the EPA Hazardous Waste Numbers and enter it in column A. On the same line complete columns B,C, and D by estimating the total annual
quantrtv of the waste and describing all the processes to be used to treat, store, and/or dispose of the waste.

L. Ir. calurnn A of the next line enter the other EPA Hazardous Waste Number that can be used to describe the waste. In column D(2) on that line enter
"rnctudeo With above" and make no other entries on that line.

3. "lepeat step 2 for each other EPA Hazardous Waste Number that can be used to describe the hazardous waste.

ExAMPLE FOR COMPLETING ITEM IV (shown in line numbers X-I, X-2, X-3, and X-4 betow) - A facility will treat and dispose of an estimated 900 pounds
per year or chrome shavings from leather tanning and finishing operation. In addition, the facility will treat and dispose of three non-listed wastes. Two wastes
are C0rr051ve only and there will be an estimated 200 pounds per year of each waste. The other waste IScorrosive and ignitable and there will be an estimated
i00 pov-ios per year of that waste. Treatment will be In an incinerator and disposal will be in a landfill.

~FU~~;_~-------------------------------'~~~~~~~--------------------------------~
SURE

, A. EPA
W : HAZARD.· 8. ESTIMATED ANNUAL
~O "'VA-STENO; QUANTITY OF WASTE
..l Z . t ':l~!'" ~odt'l '

----+-rlT"~---
-- . - I : ",.: '1' ;- I -I\ '!: - I

--- -"""t"-
I 'x-: :0'1/ (I ~

I. PROCESS CODES
(enter)

2. PROCESS DESCRIPTION
[i] a code is not entered in Dll ))

'JI/'I

---...- -r--+--

T () 3:D .,' U~
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Contmuev from page 2.
NO TE Phohcopy this Pl1ge before complering if you have more than 26 wasres ro list Form Approved OMB No. 158-S80004

EPA 1.0 NUMBER (enter from pale 1) \ \ \ USE 0 _Y \

fwi~b ID 10 12 b ~ 16 16 12 11OO~\ \ Wf 0 ~ p Lt21 0 U P

IV DESCRIPTION OF HAZARDOUS WASTES (continued)

A. EPA C. UNIT D PROC~~
t.I HAZARD. 8. ESTIMATED ANNUAL o FUMREt-
Z 0 IW-ASTE NO QU ANTITY OF' WASTE renter 1. PROCESS CODES .20 PROC.ESS DESCRI~TION
~ Z nter code) code) (enter) (If a code 1$ not entered In DIl))

12· -
1 D 10 0 14 200 o . I'
-") i

p :0 9 16 100

3 Iv 1 3 5 50 I

4 D '0 0 12 2500r ( ,
5 p 0 7 16 50, ,

I

816 pio 7 25' f

7 I ' !
I

8 I I
i ! I I

r ! I :

9 I I! ,

!

2: - ,. 2: - 2. a: ••
IT 0 1 SOl

I

T 0 1

T 0 1

T 0 1 SOl

T 0 1

T 0 1
T T
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T T

I I
I

T

I
T

I
T

I
I
:

!
I ,

10 I ,
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Ip

Ip
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CODES FROM ITEM D( 1) ON PAGE 3.
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I ceruiv under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached
documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the
submitted information is true, accurate, and complete. I am aware that there are significant penalties for submitting false information,
including the possibilttv of fine and imprisonment.

T. E. PARKER lil18/80

" cert Jv ..ricer ;H!1?3:ry of 15.'/ tnst ! have personally examined and 3.rY"! familiar with the information submitted in this and all attached
- oco-ne=ts :".-: :/;.1: »ese«: on '?iV iicunr» of rbose tncnviduets .mmeoiatetv responsible for obtaining the information, I believe that the
',U:,fn =e: ·r.-,'r"· .t i.,» s tr..», ecc.ir s:e. snct complete. I am ev/ore tbet trier» sre siqruricent penalties for submitting false information,
":..~!.:'f''; '';') ';,'};jllJ, ":/ ;.1F· :J;}<- •• 7~.' f,':f)-,s.-}n'nent

-: ;,-,-. ~ c, J' ~ T".' •.••l
------ -----_._-------1

C DATE SIG -, EO

':: \~ , . c, -'...: .;



( • , ,.•..., ~ . r «: ••••v -> \ '" 11'1 '-- For';' ADDr~ve;;OMB No. 158-S80004

D
Ii
I I

~ AI~vCl!S

lr Rr Vc.Yftl '"
/ 11:;,:;0 J

f
I••

\~ I,j,
\

¥ iii • .Ie

PAGE OF 5

.......... -.,
! .
!._--"'_.'

'-J
C>
o

EDA F')rm 3510-3 (6-80)

I



REFERENCE NO. 4



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY (
WASHINGTON, D.C. 20460

/

;,JOV 6 1981

Lawrence W. Bierlein, Esq.
Compressed Gas Association
910 Seventeenth Street, N.W.
Washington, D.C. 20006

OFFICE OF
501..10 WASTE AND EMERGENCY RESPONSE

Dear Mr. Bierlein:

This is in response to your inquiry on the Resource
Conservation and Recovery Act (RCRA) requirements to handle
residues removed from compressed gas cylinders.

We understand that cylinders (defined generally under
Department of Transportation regulations, 49 CFR 171.8, as
pressure vessels having a water capacity not exceeding 1000
pounds and constructed in accordance with DOT requirements)
are typically returned to gas supplier~ containing gaseous
residues. We further understand that these returned cylinders
often are -topped off- without discard of the residues, and
with reclamation of the residues by the gas supplier. In
these situations, the residues are not solid wastes under
S261.2, and thus, do not entail consideration-of compliance
with the hazardous waste regulations. (See letter from John p.
Lehman to you dated November 3, 1980.)

If the gas suppli~r, however, decides to discard cylinders
containing gaseous, liquid, or physically solid residues
(i.e., non-empty containers) that meet the definitions in
40 CFR Part 261, the residues in the c"linders become hazardous
wastes because they are being discarded, and these residues
(and the cylinders) must be handled in compliance with the
regulations. Any shipment of these contained gaseous or
other wastes off-site must be in compliance with all generator
and transporter requirements under 40 CFR Parts 262 and 263.
Additionally, any such gas cylinders which are discarded or
intended to be discardeo must be managed in accordance with
the requirements under 40 CFR Parts 264 to 267. Furthermore,
any liquid or physically solid wastes removed from the cyli-nd'ers
or derived from the treatment of the contained gases, such
as scrubber residues or waste ne~tralizing solutions, that
are hazardous must be managed in accordance with the Subtitle Cwaste regulations.

•



The primary question raised by the Compressed Gas
Association relates to the handlin of aseous residues
removed from cylln ers an neutra lze , scru , are, or
vented to the atmosphere,-and specifically whether this
activity constitutes the management of hazardous waste under
the RCRA regulations. EPA does not construe the present
regulations as applying to these practices. EPA has prioritized
its regulatory efforts regarding hazardous wastes, and concluded
that the flaring and venting of hazardous compressed gases
or gases that are neutralized or scrubbed prior to their
release to the environment does not demand immediate regulatory
attention under the hazardous waste regulations. Accordingly,
!t is the position of the Agency that any gas cylinder handling.
facilit is not sub"ect presently to regulatlons promulgated

gaseous resldues removed from compressed gas cylinders.
The Compressed Gas Association has contended that the

Agency lacks jurisdiction under RCRA to regulate the
neutralization, scrubbing, flaring or venting of gases
removed from cylinders, based on the definition of ·solid
waste" in section 1004 o·fRCRA and the legislative history
of the statute. In light of the Agency's determination
expressed in this letter, that such activities are not
covered by today's RCRA regulations, we see no need to
resolve the jurisdictional issue at this time. The Com-
pressed Gas Association possesses the right to petition
the Court of Appeals for review if and when the Agency asserts
jurisdiction under RCRA over these activities in the future.

Sipcerely yours,

Christop er
Acting Assistant Administrator

for Solid Waste and Emergency Response

,
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ENVIRONMENT AL PROTEC. N
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Fun text of the changes between proposal and adoption follows

(additions to proposal shown in boldface with asterisks *thus*).

SUBCHAPTER I. OYSTER DREDGING LICENSES
(No change fromproposal.)

SUBCHAPTER 2. OYSTER MANAGEMENT IN
DELAWARE BAY

7:25A-2.1 Division of Section E
*(a)* The Division offish, Game andWildlife will divide Section

E. as defined in [R.S.l N..J.S.A. SO: 1-23 and consisting of
approximately 7.877.7 acres, into 12 acre lots and designate each
either an "A" or "B" lot, an "A" lot being in the judgment of the
division more suitable for the planting and cultivation of oysters.
*1. * The coordinates of each comer of each lot shall be

determined by the division. All the remaining parcels will be "B"
lots.
*2. * The division may rurther subdivide a 12 acre "B" lot at

the request or an applicant. The subdivided lot must be
contiguous to the applicant's existing 19Sehold. *

7:2SA-2.3 Leasing of "B" Lots
*(a)* The owner of an operable vessel which was licensed to

dredge oysters pursuant to IR.S.I N..J.S.A. 50:3-1 in either 1978.
1979. or 1980 may lease one "B" lot of his choice for each vessel
Iicensed in any calendar year.
*1.* However. no owner may lease more than two "B" lots per

vessel, *unless he chooses to vacate his "Att lot and lease an
additional"B" lot in its place*.
*2. * The initial fee for each "B" lot will be S1.000 and thereafter

shall be the regular lease fee per acre.

(a)

DIVISION OF WASTE MANAGEMENT

Hazardous Waste Management
Gas Cylinder Facility Exemption

Adopted Amendments: N.J.A.C. 7:26-1.4,
; 9.1 and 12.1
Proposed: March 21. 1983 at IS N.J.R. 39O(a).
Adopted: August 9, 1983 by Robert E. Hughey,

Commissioner, Department of Environmental
Protection.

Filed: August II, 1983 as R.1983 d.3SO, with substantive
changes not requiring additional public notice and
comment (see N.J.A.C. 1:30-3.5).

Authority: N.J.S.A. 13:IE-6a(2).

Effective Date: September 6, 1983.
Expiration Dates pursuant to Executive Order No. 66( 1978):

Subchapter I, June 30, 1983; Subchapter 9, October
8, 1986; Subchapter 12, October 8, 1986.

Summary of Public Comments and Agency Response:

The Department held I public hearing on April 28, 1983,
concerning the proposed amendments. In addition to the verbal
testimony at the hearing, the Department received one written
comment.

One commentor suggested that condition No. 2 of the proposed
definition of "gas cylinder facility" be revised to read: "2. Is a gas

(CITE 15N..J.R. 1474)

ADOPTIONS

supplier and only accepts cylinders owned by or under the
equivalent control of the gas supplier." This change was suggested
because on occasion legal tide to the gas cylinder may not, in fact,
be held by the gas supplier but rather by a bank or other lending
institution, holding company, lessor or ocher similar pany. The
Department has amended the definition ofWgascylinder faciliry'"by
including the suggested language.

FuU text of the changes between proposal and adoption follows
(additions to proposal shown in boldface with asterisks *thus*;
deletions fromproposal shown in bracketswith asterisks *(thus)*).

7:26-1.4 Definitions
WAuthorized faciliry"meansa hazardouswaste (treatment, storage

or disposal] facilirywhich [has]:
1.-1. (No change fromproposal.)
*(7. Is exempt rrom the New Jersey hazardous waste radJity

operatine and pennittinl requirements by operation of
N..J.A.C. 7:l6-9.I(c)1l aDd7:l6-12.1(b)IO.)*

''Gas cylinder radlity" means a *[hazardous "ute)* radlity
that *meets aUor the roUowingcriteria*:
I. *[Dispose or only hazardous waste residue from IU

cylinders)*. *The only hazardous "ute It disposes or is
hazardous waste residue rrom IU cyUnden*; and
2. Is a ps supplier aDd only accepts au cylinders *which* it

owns, * or wbk:h are under Its equivalent control, * back from
Its own customers; aDd
3. (No change fromproposaJ.)

7:26-9.1 Scope of applicability
(aHb) (No change.)
(c) The standards and requirementsof this subchapterdo not apply

to:
1.-10. (No change.)
11. The owner or operator or a gas cylinder racllity *[that

disposes or aUhazardous waste within 90 days or its receipt (the
standards aDd requirements or this subchapter do apply to
Itorap at other than a ps cyUnder radUty),)* provided the
rollowinl conditions are satisfied:
L-I1I. (No change fromproposaJ.)

7:26-12.1 Scope of applicability
(a) Nochange.)
(b) The following persons are not required to obtain I permit

pursuant to this subchapter to conduct the following activities or
construct or operate the followinghazardouswaste facilities: .
1.-9. (Nochangc.) .
10. The owaer or operator or a ps cylinder radlity *[that

disposes or aUhazardous waste within 90days or Its receipt (the
standards aad requJrements or this subchapter do apply to
storace at other than a ps cylinder fadlity),J* provided the
followinl conditions are satisfied:·
1.-111.(Nochange.)

NEW JERSEYREGlSTER, TUESDAY,SEPTEMBER6,1983

. '?' ..: .•.. ' • '. - •• •. .
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1&1RGO Industrial Gases
575 MOUNTAIN AVENUE, MURRAY HIU" NEW JERSEY 0797 •• TELEPHONE 201~.aIOO

, February 5, 1982

u.s. Environmental Protection Agency
Region II
Solid Waste Branch
26 Federal Plaza
New York, NY 10007
State of New Jersey
Solid Waste Administration
Division of Environmental Quality
P. O. Box CN027
Trenton, NJ 08625
Dear Sirs:
On November 19, 1980, an application for int~rlm status as
a treatment/storage facility was submitted for our
operation located at:

Airco Industrial Gases
Union Landing & River Roads
Riverton, NJ 08077

,
U.S. EPA 'NJD002386621

When this application for interim status was submitted, it
was unclear to us whether the type of operations at this
plant were regulated under _OCFR Parts 26~ to 267.
Through the Compressed Gas Association, we and the other
member companies solicited an interpretation from the U.S.
EPA on operations of this type. Mr. Christcpher J. Capper,
Acting Assistant Administrator for Solid Waste and
Emergency Response, U.S. EPA re~ponded in a letter dated
November 6, 1981, a copy is attached.
Based on Mr. Capper's interpretation, we would like to
withdraw the application of ,our ~eeAi~ plant as a
treatment/storage facility since our operations are exactly
as Hr. Capper describes.
This plant will continue to act as a generator of hazardous
wastes and will continue to comply with the requirements
~OCFR262.

A 0 I V I S ION 0 F A IRe O. IN C,

•



"Should you have any questions, please contact me at
201-464-8100.
Thank you!

Very truly yours,

~.Ar17
Frank J. Du~; .
Regulatory COmpliance Coordinator

FJD:mp

FD/02058279
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Form DWM-{)29
3/84

NEW.' ~ 'SEY DEPARTMENT OF ENVIRONMENTA' --ROTECTION
. DIVISION OF WASTE MANAGEMEN.

INSfECTION REPORT (Rf:=A)
~RE?ORT PREPARED FOR:

ffi" Generator

o Transporter

o HWM (TSD) Facility

Name:

Address:

Lot:

County:

Phone:

EPA ID#:

Date of Inspection:

State or EPA Personnel:

FACILITY INFORMATION

A/~co

:J. I Block: L, ( 0---==--=-....:;....----

R;eu AJ(;...- TO A.J

U,c9) az r - 79 I 4-

PARTICIPATING PERSONNEL

])OOGl-dS Ct€CCMn GW

Facility Personnel: J:xLJfl,-,=e..~Ko.........;kJ~pg..:.L:::::;.!.T _

l3e'f:NJ ~/ !tSS/~ ,.

Report Prepared by Name:

Region:

Telephone#:

Reviewed by:

Date of Review: -J- - rl



ADDRESS:

FACILITY NAME:

TIME IN: COUNTY: 73l/teL/NG1DN

EPA ID : _ AI) /) DOZ 38L-?&-Z/TIME OUT: _

DATE OF INSPECTION:

PHOTOSTAKEN DYES I2i NO

If yes, how many?

SAMPLE TAKEN DYES ~O NO. OF SAMPLES

NJDEP 10 #

MANIFESTS REVIEWED [j2(YES o NO

Number of manifests in compliance AJ-,L-

Number of manifests not in compliance

List manifest document numbers of those manifests not in compliance.



-A-

SUMMARY OF FINDINGS

FACILITY DESCRIPTION AND OPERATIONS

L



-8-

Describe the activities that resuIt in the generation of hazardous waste.

Identify the hazardous waste located on site, and estimate the approximate quantities of each.
(Identify Waste Codes)

, !vb.o~t'1~'V 'w.J ;(;{1j, j) OD 2-';ti! ()/;;./firnt'J

" /i ", 'I 1/ A{ CJ/I /)002-

s: ,. ,. 0£" N{\$, $'&4 Doo 2-" " " ck.<Y .•
2 " ,. " " /(

L~~~. " Fool

I " '"'- " ,. d~ ~o's (tZoo.e1t.U-) Zroc» </--"



7:25-8.5

7:26-8.5(b)2

7:26-i.4~a;1
7:26-7.4(a)4

7:26-7.4(a)4i
7:26-7.4(a)4ii
7:25-7 ,4~a)4iii

7:26-7.4(a)4iv
7:26-7.4(a)4v

7:26-7.4(a)4vi
7:26 -7 .4(a ; 4 'Ii i

-1-

GENERATOR INSPECTION CHECKLIST

YES NO N/A
Hazardous waste determination
(a) Did the generator test its waste to
determine whether it is hazardous? I
Is the waste hazardous? v
Is the generator determining that its waste
exhibi~ a hazardous waste characteristic(s)
based on its knowledge of the material(s) or
processes used?
Has hazardous waste been shipped off site
since November 19, 1980? /
If yes, how many shipments, off site, have
been made and describe the approximate size
of an average shipment made on a monthly
basis. If facility is a small quantity
generator, please explain. - ft~J _~
')f - I 8 z, - ~ e= - I ~
80'- 0 83 - ;5 86-" j(JO

~I-~ B+-3 87-1

Does the generator have an EPA !O #?
Does each ffiar.ifesthave the following infor-
mation? Please circle the elements missing and
obtain a copy of the incomplete manifests.
(List those manifests that are deficient)
The generator's name, address and phone number? ~
The generator's EPA 10 number? vr

The transparter(s) name, address and phone
number? ~
The transporter(s) EPA 10 number? ~
The name, address and phone number of the
designated TSD facility? ~
The TSDF' s EPA 10 number? -/'
The name, type and quantity of hazardous waste
being shipped, including such particulars as /
may be required regarding same? v

Revision II
9/6/84 'tJCH

I



-2-

YES NO N/A
7:26-7.4(a)4viii Special handling instructions and any other

information required on the form to be shipped
by the generator? v/

7:26-7.4(a)5

7:26-7.4(a)5i
7:26-7.4(a)5ii

7:26-7.4(a)5iii

7:26-7.4(a)5iv

7:26-7.4(f)1

7:26-7.4(h)1

7:26-7.4(h)2

7:26-7.2(a)

7:26-7.2(b)

Before allowing the manifested waste to leave
the generator's property. did the generator:
Sign the manifest certification by hand?
Obtain the handwritten signature of the
initial transporter and date of acceptance
on the manifest?
Retain one copy and forward one copy to the
state of origin and one copy to the state of
destination?
Give remaining copies of the manifest form to
the transporter?
Has the generator maintained facility records
for three (3) years? (Manifest(s).
exception report(s) and waste analysis)
Has the generator received signed copies of
portion B (from the TSD facility) of all
manifests for waste shipped off site more
than 35 days ago?
If not:
1. Did the generator contact the hauler and/or

the owner or operator of the TSDF and the
NJDEP at 609-292-9877 to inform the NJDEP
of the situation. and

2. Have exception reports been submitted to
the Department covering any of these ship-
ments made more than 45 days ago?

Before transporting or offering hazardous waste
for transportation off site. does the generator?
Conspicuously lable appropriate manifest numbers
on all hazardous waste containers that are
intended for shipment? ~
Insure that all containers used to transport
hazardous waste off site are in conformance
with applicable DOT regulations (i.e .• 49 CFR
171 - 49 CFR 179)7

Revision II
9/6/24 'tJCH
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-3-

YES NO N/A
7:26-9.3 Accumulation time

7:26-9.3(a)3

How is waste accumulated on site?
/\/; Containers
/ / Tanks (complete HWMF checklist)

/--y Aboveground /--y Below ground
/ / Surface impoundments (complete HWMF checklist
/ / Piles (complete HWMF checklist)

Is each container clearly dated with each period
of accumulation so as to be visible for /
inspection? v

7:26-9.3(a)1 Is waste accumulated for more than 90 days? Y'

If yes, complete HWMF checklist.

STOP HERE IF THE HAZARDOUS WASTE MANAGEMENT FACILITY (TSO) CHECKLIST IS FILLED OUT.

Rev is ion II
9/6/84 WCH



-4-

SHORT TERM ACCUMULATION STANDARDS (FOR GENERATORS WHO ACCU~ULATE WASTE IN COrlTAINERSFOR 90 DAYS OR LESS)

7:26-9.4 Containers

What type of containers are used for storage.
Describe the size, type and quantity and
nature of waste (e.g., 12 fifty five gallon
drums of waste acetone).

7:26-9.4(d)1i 00 the containers appear to be in good condition,
not in danger of leaking?

,If no, please describe the type, condition and
number of leaking or corroded containers. Be
detailed and specific.

7:26-9.4(d)4i Are all containers securely closed except
those in use?

7:26-9.4(d)4iii 00 containers appear to be properly handled
or stored in a manner which will minimize the
risk of the container rupturing or leaking?

7:26-9.4(d)4iv Are containerized hazardous waste segregated
in storage by waste type?

7:26-9.4(d)4v Is every container arranged so that its
identifi~ation label is visible?

7:26-9.4(d)5 Is the storage area inspected at least
daily?

7:26-9.4(d)6 Are containers holding ignitible and reactive
wastes located at least 50 feet (15 meters)
from the facility's property line?

7:26-11.2
7:26-12.1(a)

Tanks

Does the generator store hazardous waste intanks?

If yes, what are the approximate number and
size of tanks containing hazardous waste?

Identify the waste treated/stored in each tank.

Rev t sion II9/6/24 IJCH

YES ~!O ~l/A
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7:26-11.2(a)2

7:26-11.2(a)2

7:26-11.2(3)

7:26-11.2(a)4

7:26-11.2(d)

7:26-9.2(b)

7:26-11.2(e)

-5-

General Operating Requirements
Are the tanks maintained so that there is no
evidence of past, present, or risk of future
leaks?
If no, please explain.

Are there leaking tanks?
Are all hazardous wastes or treatment reagents
being placed in tanks compatible with the tank
material so that there is no danger or ruptures,
corrosion, leaks or other failures?
00 uncovered tanks have at least 2 feet of
freeboard or an adequate containment structure?
If waste is continuously fed into a tank, is
the tank equipped with a means to stop the
inflow from the tank, e.g., bypass system
to a standby tank?
Inspections
Is the tank(s) inspected each operating day
for:

1. Discharge control equipment
2. Monitoring equipment
3. Level of waste in tank
4. Construction of materials of the tank
5. Are the tanks and surrounding areas

(e.g., dike) inspected weekly for
leaks, corrosion or other failures?

Are there underground tanks used to store
hazardous waste?
If yes, how many and can they be entered for
inspection?
Are ignitible or reactive wastes stored in a
manner which protects them from a source of
ignition or reaction?
If no, please explain.

Revision II
9/6/84 WCH

YES NO N/A



-" -

7:26-11.2(f) Does it appear that incompatible wastes are
being stored separate from each other?

7:26-9.4(g)4 Personnel training
Have facility personnel successfully completed
a program of classroom instruction or on-the~job
training since six months after the date of their
employment or assignment to the facility or to a
new position at the facility?

7:26-9.4(g)2 Is the program directed by a person trained in
hazardous waste management procedures and does
it include instruction which teaches facility
personnel hazardous waste management procedures
(including contingency plan implementation)
relevant to the positions in which they are
employed?
If yes, have facility personnel taken part
in an annual review of the initial training?

7:26-9.4(g)5

Is there written documentation of the
following:

7:26-9.4(g)6i Job title for each position at the facility
related to hazardous waste management, and
the name of the employee filling each job?

7:26-9.4(g)6;i A written job description for each position
related to hazardous waste management?

7:26-9.4(g)6iii A written description of the type and amount
of both introductory and continuing training
that has been and will be given to personnel
in jobs related to hazardous waste management?

7:26-9.4(g)6iv Documentation of actual training or experience
received by personnel?

7:26-9.4(g)7 Are training records kept on all current
employees until closure of the facility and
training records kept on former employees
for three years from their last date of
employment?

7:26-9.4(g)8 Are semi-annual drills conducted involving all
employees and appropriate local authorities to
test emergency respo~se capabilities at the
facility in accordance with the contingency
plan and emergency procedures development
pursuant to NJAC 7:26-9.7?

Revision II
9/6/84 WCH

YES NO N/A
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YES NO N/A

7:26-9.6 Preparedness and prevention
Does the facility comply with preparedness
and prevention requirements including
maintaining:

Revision II
9/6/84 WCH



7:26-9.6(b)1
7:26-9.6(b)2

7:26-9.6(b)3

7:26-9.6(b)4

7:26-9.6(c)
7:26-9.6(d)1

7:26-9.6(e)

7:26-9.6(f)

7:26-9.6(f)1

7:26-9.6(f)2

-7-

YES NO N/A
An internal communications or alarm system? ./
A telephone or other device to summon emergency
assistance from local authorities? v

Portable fire equipment, spill control equipment,
and decontamination equipment? ~
Water at adequate volume and pressure to supply
water hose streams, or foam producing equipment,
or automatic sprinklers, or water spray
systems? vi

Is equipment tested and maintained? ~
Is there immediate access to communications
or alarm systems during handling of hazard-
ous waste? y/
Adequate aisle space to allow unobstructed
movement of personnel fire protection
equipment, spill control equipment and j
decontamination equip~ent?
If no, please explain.

In your oplnlon, do the types of waste on site J
require all of the above procedures, or are
some not required?
Explain.

Has the facility made the following arrangements,
as appropriate for the type of waste handled on
site:
Familiarize police, fire departments and
emergency response teams with the layout of
the facility and hazardous waste handled? ~
Where more than one police and fire department
might respond to an emergency, is there an
agreement designating primary emergency authority
to a specific police or fire department, and
agreements with any others to provide support to /
the primary emergency authority? V

I



7:26-9.6(f)3

7:26-9.6(f)4

7:26-9.6(f)S

7:26-9.7
7:26-9.7(a)

7:26-9.i(b)

7:25-9.7(c)

7:26-9.7(d)

7:26-9.7(e)

-8-

YES NO N/A
Agreements with emergency response contractors, L
and equipment suppliers?
Arrangements to familiarize local hospitals with
the properties of hazardous waste handled at the
facility and the types of injuries or iLlnesses
which could result from fires, explosions, or
discharges at the facility? ..;
Arrangements with local fire departments to
inspect the facility on a regular basis with at
least two (2) inspections annually? V'

Contingency plan and emergency procedures
Does the facility have a written contingency
plan for emergency procedures designed to deal
with fires, explosions, hazards to human health
or environment, or any unplanned sudden or non-
sudden release of hazardous waste or hazardous
waste constituents to air, soil or surface
water?
Are provisions of the plan carried out imme-
diately whenever there is a fire, explosion,
or release of hazardous waste or hazardous
waste constituents which could threaten human
health or the environment?
Does the contingency plan describe the actions
facility personnel shall take in response to
fires, explosions, or any unplanned sudden or
non-sudden release of hazardous waste or hazard-
ous waste constituents to air, soil, or surface
water at the facility?
Did the owner or operator prepare a Spill
Prevention, Control, and Countermeasures (SPCC)
Plan in accordance with 40 CFR 112 or 151 or a
Discharge Prevention, Containment and Counter-
measure (DPCC) Plan in accordance with N.J.A.C.
7:1E-4.1 et seQ.?
If yes, did the owner or operator amend that
plan to incorporate hazardous waste management
provisions that are sufficient to comply with
the requirements of this section?

/

/.z,

Does the plan describe arrangements agreed to
by local police departments, fire departments,
hospitals, contractors, and State and local
emergency response teams to coordinate emer-
gency services?

L



7:26-9.7(f)

7:26-9.7(g)

i:26-9.7(h)

7:26-9.7(i)

-
-9-

YES NO N/A
Does the plan list names, addresses, and phone
numbers (office and home) of all persons
qualified to act as emergency coordinator and
is this list kept up to date? Where more than
one person is listed, one shall be named as
primary emergency coordinator and others shall
be listed in the order" in which they will /
assume responsibility as alternates. V

Does the plan include a list of all emergency
equipment at the facility (such as fire extin-
guishing systems, spill control equipment,
communications and alarm systems (interral and
external), and decontamination equipment), where
this equipment is required? Is the list kept up-
to-date? In addition, does the plan include
the location and a physical description of each
item on the list, and a brief outline of its
capabilities? ~
Does the plan include an evacuation procedure
for facility personnel where there is a
possibility that evaucation could be necessary?
Does this plan describe signal(s) to be used
to begin evacuation, evacuation routes, and
alternative evaucation routes (in cases where
the primary routes could be blocked by
releases of hazardous waste or fires)? ~
Is a copy of the contingency plan and all
revisions to the plan:
1. Maintained at the facility; and
2. Has the contingency plan been submitted

to local authorities (police fire depart-
ments, emergency response teams)?

../
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.rrn DWM-D02 B
EM

NF- IERSEY DEPARTMENT OF ENVIRONMENTAL P~"ECTION
DIVISION OF WASTE MANAGEMENT

120 ROUTE 156, YAROVI LLE, N.J. 08620

NOTICE OF VIOLATION

ID NO.

NAME OF FACILITY _---J.A:.....L.Ljlte~·:...!.e:::..!o~ ~----- _

lWod~W6:- ", el/~l:ll..uLOCATION OF FACILITY

You are hereby NOTIFIED that during my inspection of your facility on the above date, the following

violation(s) of the Solid Waste Management Act, (N.J.S.A. 13: 1E-1 et seq.) and Regulations (N.J.A.C.

7:26-1 et seq.) promulgated thereunder and/or the Spill Compensation and Control Act, (N.J.S.A.

58: 10-23.11 et seq.) and Regulations (N.J.A.C. 7: 1E-1 et seq.) promulgated thereunder were observed.

These violation(s) have been recorded as part of the permanent enforcement history of your facility.

DESCRIPTION OF VIOLATION _

AiJA e Z 'Z6 - /Z.I(~ -LLI.-E&,q0 rs»
)JJ~C 7: 2~ - r·3

Remedial action to correct these violations must be initiated immediately and be completed by

GBAJAteY 2B J 198 7 . Within fifteen (15) days of receipt of this Notice of Violation, you

shall submit in writing, to the investigator issuing this notice at the above address, the corrective measures

you have taken to attain compliance. The issuance of this document serves as notice to you that a

violation has occurred and does not preclude the State of New Jersey, or any of its agenciesfrom initi-

ating further administrative or legal action, or from assessingpenalties, with respect to this or other

violations. Violations of these regulations are punishable by penalties of $25,000 per violation.
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Form DWM.Q02 B
2/84

N •••.•.• JERSEY DEPARTMENT OF ENVIRONMENTAL P'-'TECTION
DIVISION OF WASTE MANAGEMENT

120 ROUTE 156, YARDVillE, N.J. 08620

NOTICE OF VIOLATION

ID NO. AlJDo02381ob2j DATE 1i-134JIl!€. 'I ,2 I 1987•
NAME OF FACILITY _~A...L.LI,e,~·e.~O~ _

LOCATION OF FACILITY [J1fI,oAi kIlJD/~C/,{b.L£~c.~ I Bt.M:LJ'ua 7O,.J

NAME OF OPERATOR .Ja<'J;;. W;;;gTf
You are hereby NOTIFIED that during my inspection of your facility on the above date, the following

violation(s) of the Solid Waste Management Act, (N.J.S.A. 13:1E-1 et seq.) and Regulations (N.J.A.C.

7:26-1 et seq.) promulgated thereunder and/or the Spill Compensation and Control Act, (N.J.S.A.

58: 10-23.11 et seq.) and Regulations (N.J.A.C. 7: 1E-1 et seq.) promulgated thereunder were observed.

These violation(s) have been recorded as part of the permanent enforcement history of your facility.

DESCRIPTION OF VIOLATION _

1!Jj)~7:U -q. c/~) ~ $7bteAGc ~ /NS~TC6 AT ~ST D/9/~~1

AJA<!. 7.'2.-'- 9. L/ (3) S £:-'11 -/)AlIUV,tfL 7JJf't~S
A./jllC 7.' J,h - 9. " (f') S" AT"" krrsr T"'-'o (z) IIJ.5PB?.no,u !JNAh't1tl"/ ey

nee U9<'~'-

Remedial action to correct these violations must be initiated immediately and be completed by

_L...I1.u.~,-,=t€.=-"(!'~+I:",!,,,,___'_'Z"'_:l)r-'1,-9.:...B=--,7,---. With in fifteen (15) days of receipt of this Notice of Violation, you

shall submit in writing, to the investigator issuing this notice at the above address, the corrective measures

you have taken to attain compliance. The issuance of this document serves as notice to you that a

violation has occurred and does not preclude the State of New Jersey, or any of its agenciesfrom initi-

ating further administrative or legal action, or from assessingpenalties, with respect to this or other

violations. Violations of these regulations are punishable by penalties of $25,000 per violation.
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Form DWM-005
2/83

NEYt jeRSEY DEPARTMENT OF ENVIRONMENTk •..?ROTECTION
DIVISION OF WASTE MANAGEMENT
BUREAU OF FIELD OPERATIONS

ENFORCEMENT REfERRAL

TO: l!J I\J~6- J,!,e I 514 IC-

FROM: ~ ~ +~tCJ d;pJ)}1- Joe.DJ""S
RE:

DATE: :; -1-f1Z

REGION: r!e-l<.:p€AL-

a/IDA.! LI'f,t.I()/~G- ; {l"~e
Name of Facility Location Addrtfu

'7:3c.;e.LIAx;: r t;uV:. I 6/0
IDNumber

(I,lUVd/11,";S ,1A1
Lot and Block

U'IIJ,JMIJ!JIIVC- J(ftllte. R.b.
Towmhip

f? IJfe1D,J iJJ, 013077
County

Jfl~K. LUGer.
Rupon.able Party

The attached inspection/investigation report(s) dated /·2'1'-B 7 .J ;2-2-87
it is recommended a NO (J8 PA be issued for violations of:

NJAC 7:26- I~. I(GLJ

9. '3(0)3
q .t../-ftJ.,)~

q. o.f~)B
'1.&, (I-)s

NJSA 58:10- _

ADDITIONAL COMMENTS:

is being referred and

Suggested penalty: -I(ktk..:::::~$!.!:~:.l.t¥:::.-.;:!.I)J~- .:;L.C: _

REVIEWED AND APPR~ED BY:

??- .//~.J ~-II:YJ

White - Enforr:tHrIenf INld Compli.nCtl Copy
Y"lIow - Rtlgion Copy
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~ Special G~_ •••
______ An operating Unit of The aoc Group, Inc.

Union Landing & River Roads
P,O. Drawer No. 272
Riverton
New Jersey 08077
Telephones : Marketing; 609-829-7878

Prod. & Admin.; 609-829-7914
International; 609-829-7917

'lV ~'-" "-l. -<! (
./

'3) - ())

2-i7'-8i'

~{. Dcuqlas Gr2Enfleid
:U Lit. f-'
DIJi5io~ of ~ast2 Mana~2ment
[win Ri~2rs Proff2~ianal Bldg.
East ~indSG~ N.J. ~8~20

Mr. Greelltiield:

Enclosed is a letter from tne Unnofflmson Are Department in response to my request for
semi-ennual inspecncne and tire drills.

As statec. fire inspections will be conduded three times each year as required by the
New Jersey Uniform Are Code, The tire depenment has also expressed their desire
to conduct fire drills with our facility, but have put off such activities until "warmer wea.ther".

We will st8j' in contact will the fire department to insure that these drills take place, and
we will document their occurence for your review in the future.

If I can answer any questions on these matters. please feel tree to contact me.

Sincerely yours,

Brian Massin";
Airco Distributor Gases

A member of the SOC Group



Cinnaminson Bureau 0/
Fire Prevention

Airco Industrial Gases.
Febuary 7, 1987

Brian Nassimi

Dear Brian, the Bureau is in receipt of your, Hazardous
waste management plan, and also, your emergency action
plan. Your facility annually will recieve at least three
fire prevention inspections, as set forth in the State Fire
Code, They will occur probable every, 4 months.

In regards to Fire Department drills, the schedule is not! being
set for the warmer weather. This request has been turned over
to Assist Chief William Covert, Station 202. The Bureau
is also willing to conduct drills, for your employees,
on your property, upon written request, for such things as use
of hand extinguishers, operating proceduces you can expect
from the Fire Department, upon their arrival at your facility
etc; The Fire Department is now involved, heavily in Hazardous
Materials, training, amd expect delivery within the next year
of A Hazardous Materials Unit.
Thanks for your continued cooperation in your, efforts to
maintain Fire Safety at your facility.

Bruce J Adams

~~f~~

cc S 201&202 File

1621 Riverton Road. Cinnaminson, N.J. 08077.829-5220
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Form AL'M- 012

MEMO NEW JERSEY STATE DEPARTMENT OF ENVIRONMENTAL PROTECTION

3-\)3-2~--J i nC :: \<'.- i "'- I..TO . - '- - .,

Lo'~,; r11!'2!"'>t 1.21,j tt-·-'..l L-~(Jdc ]crja:-, t.::SFROM _
Jl.\TE

;:'-_,-cc >='.l,.e:ton,8L.ilinq::'J1-' N]C (=-(:·=:;=::·~:21 Rein<::::ect:onSlBJECT _
fOI- comc ~1:;nce

A'-;-i-',e>j 2': 1'+<)5 ario T,et .Jac!.- Wert. Pla.·,t I'I~:-,ger, -3,-,d Bi-i-3r,
Massi~l e~clained to them that my v:sit was t~ ches~ ~o
see if the~ were l~ compliance -3S per t~eir letter date~
2-t)0-3'; .

~he s t ore ce are.,.is i rvs oec ced and rec'J-ced dai 1'1 bv -:t-,,=
supervis3r ~hose dep-3rtme~t gener3~e5 80% of the ~aste. the~
~ave c~rr=s·Jcrdence from t~e Cinnaminson Bureau ~f Fire
Preventi0n wnich s~ates thdt the faClllty will be :ns~ected
at le~st tnree t~mes .,.nnu311y. The let~er states that drills
w~ll be =onoucted with the plant ~er50nnel.

•
~c~red tt-e 3t~ra~e 3rea and cbserved ail the cld drums hac
been remcved. This was also noted bv the manifests gerer-3tec
t'-1e 135': cno:l,:h.Thel-e we'-e only to d".-'iT1S of r ac eo t lv
gener3tea waste.Mr ~'3ssimi stated that no Ma~ardous waste
wlll ren61~ cn slte for mc~e than 90 elay~.

_:::= I •..•. 145(1.

i=E,:m'IMENDA l' IGI\l:
,-eel ,:,-,:,,;=, fa,:ilit'/ has come i.n comoli.ance b/ c':J.-,e=::l:iY

a~l the v~~~atio~s noted dUllng the RCRA i~~pec~ion o~
E-02-87. This facLllty should ce listed only as a generdtor•
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§ltatr of Nrw iJrrsry
DEPARTMENT OF ENVIRONMENTAL PROTECTION

DIVISION OF HAZARDOUS WASTE MANAGEMENT
John J. Trela, Ph.D., Acting Director

401 East State St.
eN 028

Trenton, N.J. 08625
609·633· 1408

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

MAY 4 19871

Airco Special Gases
Union Landing and River Roads
P.O. Drawer No. 272
Riverton, New Jersey 08077
Attention: Jack Wert

Re: Notice of Civil Administrative Penalty Assessment

Dear Mr. Wert:

There is enclosed for service upon you, a Notice of Civil
Administrative Penalty Assessment issued by the New Jersey Department
of Environmental Protection pursuant to the provisions of the Solid
Waste Management Act, N.J.S.A. 13-1E-l ~~.

If you have any questions concerning this Notice of Civil
Administrative Penalty Assessment, please contact Jennifer Meyer at
(609) 426-0700.

Very truly yours,

f~~tf7
Assistant Director - Enforcement
Division of Hazardous Waste Mgt.

Enclosure
cc Bureau of Compliance and Technical Services

Division of Water Resources Enforcement
Region Field Office
Bureau of Hazardous Waste Engineering
Bureau of Manifest & Information Systems
Mayor
Health Department
County Solid Waste Coordinator
Central File

New Jersey Is An Equal Opportunity Employer

•



§-tutt of New iJers~y
DEPARTMENT OF ENVIRONMENTAL PROTECTION

DIVISION OF HAZARDOUS WASTE MANAGEMENT
John J. Trela, Ph.D., Acting Director

401 East State St.
eN 028

Trenton, N.J. 08625
609·633· 1408

MAY <'4 1987.•
IN THE MATTER OF
AIRCO SPECIAL GASES
UNION LANDING AND RIVER ROADS
P.O. DRAWER NO. 272
RIVERTON, NEW JERSEY 08077
ATTENTION: JACK WERT

NOTICE OF CIVIL ADMINISTRATIVE
PENALTY ASSESSMENT

This Notice of Civil Administrative Penalty Assessment is issued
pursuant to the authority vested in the Commissioner of the New Jersey
Department of Environmental Protection (hereinafter "NJDEP" or the
"Department") by N.J.S.A. 13:lD-1 ~ ~. and the Solid Waste
Management Act, N.J.S.A. 13:1E-1 ~ ~., and duly delegated to the
Assistant Director for Enforcement of the Division of Hazardous Waste
Management pursuant to N.J.S.A. 13:1B-4.

FINDINGS

1) The Department has determined that Airco Special Gases is a
generator of hazardous waste (EPA ID #NJD002386621) as defined by
N.J.A.C. 7:26-1.4, and is located at Block 610, Lot 2.1, Union
Landing and River Roads, Cinnaminson Township, Burlington County,State of New Jersey.

2) During inspections conducted by Departmental personnel on January
29, 1987 and February 2, 1987, Airco Special Gases was observed
to be accumulating hazardous waste in containers on site in
excess of ninety (90) days. Pursuant to N.J.A.C. 7:26-9.3(a), a
generator may accumulate hazardous waste on site without a permit
for ninety (90) days or less. A generator who accumulates
hazardous waste in excess of ninety (90) days is an operator of a
hazardous waste storage facility and must comply with N.J.A.C.
7:26-9.1 ~ ~., and with the permit requirements of N.J.A.C.7:26-12.1 ~~.

3) Based on the facts cited in paragraph 2, the Department has
determined that Airco Special Gases is operating a hazardous
waste facility as defined by N.J.A.C. 7:26-1.4. Consequently,
Airco Special Gases is in violation of N.J.A.C. 7:26-12.1(a) ~
~., by failing to submit a Part A and Part B hazardous waste

New Jersey Is An Equal Opportunity Employer



Airco Special Gaseb
Page 2

permit application and without having received a final and
effective permit prior to operating a hazardous waste facility.

4) During inspections on January 29, 1987 -and February 2,-1987,it
was also noted that:

a) Airco Special Gases failed to inspect areas where containers
are stored, at least daily, looking for leaks and for
deterioration caused by corrosion or other factors, in
violation of N.J.A.C. 7:26-9.4(d)5.

b) Aireo Special Gases failed to conduct semi-annual drills
involving all employees and appropriate local authorities to
test emergency response capabilities at 'the facility in
accordance with the contingency plan and emergency procedures
development pursuant to N.J.A.C. 7:26-9.7, in violation of
N.J.A.C. 7:26-9.4(g)8.

c) Airco Special Gases failed to make arrangements to have the
local fire department inspect the facility on a regular
basis with at least two (2) inspections annually, in
violation of N.J.A.C. 7:26-9.6(f)5.

5) By a letter dated February 6, 1987, Airco Special Gases notified
the Department that they had attained compliance with all above
mentioned violations.

6) Based on the facts set forth in these FINDINGS, the Department
has determined that Airco Special Gases has violated
Waste Management Act, N.J.S.A. 13:1E-1 et ~.
regulations promulgated pursuant thereto, N.J.A.C.
~., specifically N.J.A.C. 7:26-9.4(d)5 and 12.1(a).

the Solid
and the

7:26-1 et

NOTICE OF CIVIL ADMINISTRATIVE PENALTY ASSESSMENT

7) Pursuant to N.J.S.A. 13:1E-ge and based upon the above FINDINGS,
the Department has determined that a civil administrative penalty
should be assessed against Airco Special Gases in the amount of
$800.

8) Payment of the penalty is due when a final order is issued by the
Commissioner subsequent to a hearing, if any, or when this Notice
of Civil Administrative Penalty Assessment becomes a final order
(see following paragraph). Payment shall be made by certified
check payable to "Treasurer, State of New Jersey" and shall be
submitted to:

Assistant Director for Enforcement
Division of Hazardous Waste Management
CN 028
Trenton, NJ 08625~

9) If no request for a hearing is received within twenty (20)
calendar days from receipt of this Notice of Civil Administrative



Airco Special Gases
Page 3

Penalty Assessment, it shall become a final order upon the
twenty-first calendar day following its receipt and the penalty
shall be due and payable.

NOTICE OF RIGHT TO A HEARING

10) Pursuant to N.J.S.A 52:14B-l ~~. and N.J.S.A. 13:lE-9, Airco
Special Gases is entitled to an administrative hearing. Any
hearing request shall be delivered to the address referenced in
paragraph 8 within twenty (20) calendar days from receipt of this
Notice of Civil Administrative Penalty Assessment.

11) Pursuant to N.J.S.A. 52:14B-9(b) and N.J.A.C. 1:1-6.1(b), Airco
Special Gases shall, in its request for a hearing, furnish NJDEP
with the following:

a. A statement of the legal authority and jurisdiction under
which the hearing or action to be taken is to be held;

b. A reference to the particular sections of the statutes and
rules involved;

c. A short and plain statement of the matters of fact and law
asserted; and

d. The provisions of this Notice of Civil Administrative
Penalty Assessment to which Airco Special Gases objects, the
reasons for such objections, and any alternative provisions
proposed.

GENERAL PROVISIONS

12) This Notice of Civil Administrative Penalty Assessment is binding
on Airco Special Gases, its principals, directors, officers,
agents, successors, assigns, any trustee in bankruptcy or other
trustee, and any receiver appointed pursuant to a proceeding in
law or equity.

13) Notice is given that violations of any statutes, rules or permits
other than those herein cited may be cause for additional
enforcement actions, either administrative or judicial. By
issuing this Notice of Civil Administrative Penalty Assessment
the Department does not waive its rights to initiate additional
enforcement actions.

14) No obligations imposed by this Notice of Civil Administrative
Penalty Assessment (with the exception of paragraph 7, above) are
intended to constitute a debt, damage claim, penalty or other
civil action which should be limited or discharged in a
bankruptcy proceeding. All obligations are imposed pursuant to
the police powers of the State of New Jersey, intended to protect
the public health,safety, welfare and environment.



Airco Special Gases
Page 4

15) Notice is given that pursuant to N.J.S.A. 13:1E-ge, the
Department is authorized to assess a civil administrative penalty
of not more than $25,000.00 for each violation and additional
penalties of not more than $2,500.00 for each day during which
the violation continues after receipt of an administrative order
from the Department.

16) Notice is further given that pursuant to N.J.S.A. 13:1E-9f, any
person who violates N.J.S.A. 13:1E-l ~~. or any code, rule or
regulation promulgated thereunder shall be liable to a penalty of
not more than $25,000.00 per day of such violation, and each
day's continuance of the violation shall constitute a separate
violation.

17) Notice is further given that pursuant to N.J.S.A. 13:1E-9f, any
person who violates an administrative order issued pursuant to
N.J.S.A. 13:1E-9c, or a court order issued pursuant to N.J.S.A.
13:1E-9d, or who fails to pay a civil administrative penalty in
full after it is due shall be subject upon order of a court to a
civil penalty not to exceed $50,000.00 per day of such violation
and each day's continuance of the violation shall constitute a
separate violation.

18) Except as provided above in the Notice of a Right to a Hearing
Section, this Notice of Civil Administrative Penalty Assessment
shall be effective upon receipt.

Ronald T. Corcory
Assistant Director orcement
Division of Hazardous Waste Management

df
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OSRIRF 10/12/87
Page 1 of 5

PRELIMINAR Y ASSESSMENT
OFF SITE RECONNAISSANCE

INFORMATION REPORTING FORM

Date: V?fil9
Site Name: A!1sCD 3l'EcI.¢.h G4s TOO: 02-b40<'e - 07

Site Address: ~)UIObJ LA&J"D 10(.,. ~ B!lE.R R<"JAD
treet, Box, etc.

Pivz;&ro t..:)
Town

43U4/OPTON
County

1kcoJE::resf.'{
State

NUS Personnel: Name--~~~--------------

Weather Conditions (clear, cloudy, rain, snow, etc.):

Bw '~Cklu.Q.l) /dtlMllJ

Estimated wind direction and wind speed: -'llAI~~Q~..{)EJoao=- _

Estima ted tem pera t e: _7~'S,--O _

::::==?$fff==



OSRIRF 10/12/87
Page 2 of 5

PREll MINAR Y ASSESSMENT

INFORMA TION REPORTING FORM

TDD:~-~~~-07

Site Sketch:

Indicate relative landmark locations (streets, buildings, streams, etc.),
Provide locations from which photos are taken.

'\I €F\~0 "i
~vY\ , 'J

Jt'{. '1IIl l /JJ J,,~ I ~

JI JJ)Ilnt ~ ;;-

Date: ?fjfJ
Date: 7t~

\
\
i

I

; I
I



PRELIMINAR Y ASSESSMENT

INFORMATION REPORTING FORM

Date: 7/loli9
r /l

Site Name: ,<]IRCQ ~lA.L C')A:il

OSRIRF 10/12/87
Page J of 5

TDD:C1:: -B9..x. -Of

Notes (Periodically indicate time of entries in military time):

Signatur oate:1ft&??
Date: ~



OSRIRF 10/12/87
Page 4 of 5

PRELIMINAR Y ASSESSMENT

INFORMA TION REPORTING FORM

Da te: 7/('/8' q
Site Name: .,JI2(!Q lP5CJAL GAS
Notes (Cont'd):

Attach additional. eets if necessary. Provide site name, TOO number, signature,
and co vterslgnature n each.

:::::=:tt=~::iZ==
•



OSRIRF 08/22/86
Page 5 of 5

PRELIMINAR Y ASSESSMENT

INFORMATION REPORTING FORM

Da te: 7/tjX'g
Site Narn •• ,(J,Iit!O ~C(Ak GiA:;
Photolog:

Frame/Photo
Number Date Time PhotograEher DescriEtion?{ 5' c, ~Fjg1 If.{oq 3 h-osi ME..

'r r-") 57
~

(If i0 -T, (-[os1

Pg >8 l/!Jll Itf2f J. Fr05t
,

;) :;9 '7/ & /~1 IL/-;) I J. Fros.tq r t

L)
5'0 ~ J'/;)q J- rri)?i-' / C i

----

Attach additional sheets if necessary. Provide site name, TOO number, signature,
and countersignature on each.,
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RECORDS OF WELLS AND GROUND-WATER QUAUTY

IN BURLINGTON COUNTY, NEW JERSEY

-I
-I
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A Preliminary Report

By
F. Eugene Rush

Geologist

U. S. Ceological Survey

Prepared by the U. S. Geological Survey

in cooperation with the

State of New Jersey

: lBHARY
jEPT 0f rHE :~nE~!O~. ,=-:":rC,i
:.1E.1'JCH~,Ii..•• 'JctriJ



1

I
I

RECORDS OF WELLS AND GROUND-WATER QUALITY

IN BURLINGTON COUNTY, NEW JERSEY

by

F. Eugene RushI
I ABSTRACT

I This basic-data report is limited to the presentation of selected drillers'
logs and their geologic correlations, well data, and chemical analyses of water from
wells in Burlington County, N. J. The county lies within the Coastal Plain province;
it is underlain by unconsolidated sediments of Quaternary, Tertiary, and Cretaceous
age and at greater depth by much older consolidated rocks.I

I
I

•
INTRODUCTION

Purpose and Scope

•
The investigation of the ground-water resources of Burlington County, New

Jersey is part of a state-wide program of water-resources studies being carried out
by the U. S. Geological Survey in cooperation with the New Jersey Department of
Conservation and Economic Development, Division of Water Policy and Supply. The
investigation has been under the general supervision of Allen Sinnott, District Geo-
logi st.

This basic-data report is limited to the presentation of selected drillers'
logs, well data, and chemi cal anal y ses of water from well s in Burl ington County.
Most of the drillers' logs and the well data were obtained from the files of the New
Jersey Geological Survey, Bureau of Topography and Geology, Division of Research
and Development, Department of Conservation and Economic Development. The in-
formation is released at this time in advance of an interpretive report because of its
value to prospective ground-water users in Burlington County. The data in this re-
port form, in part, the basis for a comprehensive, interpretive report on the ground-
water resources of Burlington County, now in preparation.
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Location and Extent

Burlington County is in the southcentral part of New Jersey, extending from
the Delaware River on the northwest to Great Bay, an arm of the Atlantic Ocean,
on the southeast. The county is bounded by Camden and Atlantic Counties on the
southwest and by Mercer, Monmouth, and Ocean Counties on the northeast. (See fig.
1.) Burl ington County is the largest county in New Jersey in area, covering 827
square miles. It has a population of 224,499 in the 1960 Federal Census. While the
county is principally known for its agriculture, there is considerable manufacturing,
particularly along the Delaware River.

GENERAL GEOLOGY AND HYDROLOGY

Burlington County lies within the Coastal Plain province; it is underlain by
layers of sand, silt, and clay of Quaternary, Tertiary, and Cretaceous age. The
formation names given to these deposits and the basement crystalline rocks are
listed in table 1, which gives their age, thickness, and water-bearing character. The
important water-bearing formations in the county are the Raritan and Magothy Forma-
tions, the Englishtown Formation, the Wenonah Formation and Mount Laurel Sand,
and the Kirkwood Formation and Cohansey Sand.

WELL DATA

Descriptions of selected well s are given in table 2. The locations of these
wells or. shown on figure 1. The drillers' logs in this report ha~e been modified,
where necessary, to present a more uniform terminology. The drillers' logs and the
author's tentative geologic correlations are given in table 1

(
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Table 1. - Age, thickness, water-bearing character, and lit"ology of stratigrophic units in Burlington County, N. J.

System Series Description

Cretaceous

Quaternary Pleistocene

Thickness
(feet)

Formation

Cape May Formation 10-40

Pensouken Fonnation I (}.40

Cohansey Sand I 0-300

Kirkwood Formotion (}'200

Manasquan Formation o-ioo
Vincentown Formation o ioo
Hornerstown Sand (}'60

Red Bank Sand (}.40

Navesink Formation (}'40

Mount Laurel Sand II 0-100
and Wenonah Formation

Mar shall town Formation oreo
Englishtown Formation o-roo

Woodbury Clay I (}'120

Merchantville Formation /(}'80

PI iocene (?)

Miocene

Tertiary Eocene

Paleocene

lMagothy Raritan
Formations

30-800

Water-bearing character

Variable Sand and gravel, local clay

Variable Sand and gravel

F.xcellent to fair Sand, medium to coarse, with local ironstone

Excellent to fair Sand, fine, some cI ay seam s

Poor Sand, glauconite, clayey

Good to poor Sand, limy, clayey; glauconite

Poor Glauconite sand, with green cloy matrix

Fair Sand and clay with glauconite sand

Poor Glauconite sand, with dark gray cloy matrix

Good to poor Sand, clayey, some glauconite; silt

Poor Cloy, sandy; glauconite sand

Good to poor Sand and cI ay

Poor Clay, black, micaceous

Poor Clay, dark gray, glauconite sand

Excellent to good CI ay and sand, alternating

Early Paleozoic (?) Wissohickon Formation Poor Schist or gneiss, commonly weathered
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Table 3. - Selected drillers' logs of wells in Burlington County, N. J. _ Continued

Well no. 9, Delaware River Water Co.
(Log by A. C. Schul tes & Sons)

Quaternary:
Cape May Formation:
Fi ne, brown sand • • • • • • . • • • • . • . • . . . • . . . . . . . . . 23 23
Sand, gravel, and cI ay • . • • • . . . . . . . . . . . . . . . . . . . . 3 26

Cretaceous(?}:
Magothy (?) and Raritan (?) Formations:

Altitude 21 feet
Thickness Depth

(feet) (feet)

Gray cl ay • • • • • • . • • • • • . • • • • . . . . . • . . • . . . . . . . 13 39
Stones • • • • • • • • . • • • . . • • • • . • . . • . . • . . • . . . . . . 2 41
Interbedded brown sand, grovel, and cI ay . . . . . • . . . . • . . 8 49
Coarse, brown sand. • • • • • . • . • . • . . • • • . • • • . . . . . . 5 S4

Cretaceous:
Magothy and Raritan Formations:
Coarse, brown sand and white cloy, some gravel . . • . • . . • 21 7S
Gravel and yellow cI ay • • • • • • • • • • • • • • • . • • . • • . . • • 7 82
Red, white and yellow clay • • • • • • . • • • • • • • • . • . • • . 8 90
Red and brown clay. • • • • • • • • • • • • . • • • • • • • • . • • • . 6 96
Yellow and white clay •• • • • • • • • • • • . • • • • • • • • • • • • 2 98
Stones, gravel, and cI ay • • • • • • • • • • • • • • • • • • • . • • • • 7 105
Fine sand and gravel. . . . . . . . . . . . . . . . . . . . . . . . . . 4 109
Fine sand and gravel, some white clay. • . • . • • • • • • • . . • 10 119
Bro wn and whi te sand, cI ay • • • • • • • • • • • • • • • . . • • • • • 7 126
Coarse, brown sand and clay. . • • • • . . • • • • . • • . . . . • • 6 132
Yellowandwhiteclay......................... 3 13S

Early Paleozoic (?):
Wissah iekon Formati on:
Weathered rock •••••••••••••••••••.••.•.•...• 5 140
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Table l - Selected drillers' logs of wells in Burlington County, N. J. - Continued

Well no. 10, Delaware River Water Co.
(Log by A. C. Schultes and Sons)

-I
-I
-I

C.U aternary:
Cape May Formation:

No sample ••.••......•••..........•..••.....•...•••...
Cretaceous (?):
Magothy (?) and Raritan (?) Formations:

Hard cloy .............•...............................

-.

Cretaceous:
Magothy and Raritan Formations:

\Yh ite ane! red cJor .
Soft, gray cl ay .
Yellow saney cl ay .
Coarse, w~ite sand .
Medium to coarse sand, some ironstone ••••••••••••••••••
Yellow clay and fine sand ••••••••••••••••••••••••••••••
Pebbles, fine sand, and yellow clay - water-bearing ••••••••
Medium to coarse sandy clay, ironstone ••••••••••••••••••
Coars. sand and gravel .
Medium to coarse sand •••••••••••••••••••••••••••••••••
Medium to coarse sand, clay, and stones ••••••••••••••••••
Fi ne sand, stones, and yello w cI ay ••••••••••••••••••••••
Medium to coarse sand ••••••••••••••••••••••••••••••.••
Brown clay ••..•••...••.•.••.•.•..•....••.....••••....
Red clay •••••••••••••••••••••••••••••••••••••••••••••-. Early Paleozoic (?):

Wissahickon Formation:-.-.-.
Weathered rock ••••••••••••••••••••••••••••••••••••••••

••••

Altitude 25 feet
Thickness Oepth

(feet) (feet)

20

15 35

2 37
3 40

14 54
5 59
5 64

10 74
7 81
5 85
5 91
5 96
18 114
5 119
10 129
7 136
6 142

1 143
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Table 1- Selec:ted drillers' logs of wells in Burlington County, N. J. _ Continued

WelI no. 68, John Marinc:as
(Log by Greenhalgh and Kaye)

Cuaternary and Cretaceous:
Pensauken and Englishtown Formations (undifferentiated):
Yellow gravel and cloy •.•..••........•••••••.•••.•••••• 38 38

Cretaceous:
Woodbury Clay and Merchantville Fcrmction {undifferentiated}:
Dense, bl ack cloy •••••.•••••.••.................•.•••. 12 SO
Gray and bl ack day. • . . . • . • • . . . . . . . . . . . . . . . . . . . . . . . . • . • 70 120
Dark green marl with shells.......... •.... ..•• ......•••. 45 165
BI eck clor • • • • • •• •• • •• • •• •• • ••• . . . • . •. . . . . . . . . . . . . •• •• lS 18C

Altitude 97 feet
Thic:kness Depth

(feet) (feet)

Ma90thy and Raritan Formations:
C101 and sand. • • • • • • • • . • • • • • • . • . • . • • . . • . . • . . . . . . . • • • • • 5 185
Coarse sand and sandstone with wood. •• .•••••••••..••••• 23 208

Well no. 70, Hoeganaes Sponge Iron Co.
(Log by Layne-New York Co., Inc:.)

Quaternary:
Cope May (?) Formation:

Altitude 35 feet

Sand ••••••••••••••••.•••.•••••••••.••••••••••••.•..•• 10 10
Cretaceous:
Magothy and j:(aritan Formations:
Sand and san dy clor ••..•.•••••••••••••••••••••••••••.• 6 16
Muddy sand ••••••••••••••••••••••••••••••••••••••••••• 5 21
Sand, gravel, and cloy . . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 5 26
Sand •••••••••••••••••••••••..••••••••••••••..•..••..• 8 34
CIay ••••••••••••••••••••••••••••••••••••••••••••••••• 11 4S
Sand, gravel, and clay. • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • 14 59
Y.llow sand, gravel, and c1ay........................... 13 72
Groy sand and whi te cl ay ••••••••••••••••••••••••••••••• 10 82
Gravel, sand, and clay ••••••••••••••••••••••••••••••••• 16 98
Muddy gravel and sand ••••••••••••••••••••••••••••••••• 4 102
Gravel with streaks of day •••••••••••••••••.••••.••.••• 7 109
Coarse sand and gravel • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 26 135
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Table 3. - Selected drillers' logs of wells in Burlington County, N. J. - Continued

-I Well no. 78, Amico Sand and Gravel Co.
(Log by Paul Steffens)

-I
-I Quatemary:

Cape May Formation:
Sand ...............•...••....•..•....................

-I Co erse gravel ...•.•.••................................
Cretaceous:
Magothy (?) and Raritan (?) Formations:

81 ack cl07 ............................•...............-I Di rty sand .•..••.....•.•..•••.•••.••.•..•••.•.........
Sand and gravel
Gravel

.......................................
-I ...............................................

C10r ....•..................................••........
Early Paleozoic (?):
Wissahickon Formation:
Soft rock-I

I
.............................................

Well no. 80, Holy Cross High School
(Log by Charles L Mollitor Inc.)

Topsoil
Cretaceou s:
Magothy and Raritan Formations:

Y.llow sand

..............................................
..........................................

Brown sand •••••••••••••••••••••••••••••••••••••••••••
White clay ••••••••••••••••••••••••••••••••••••••••••••
Red clay .............................................
Gray •• d white clay •••••••••••••.•••••••••••••••••••••••
Gray cl ay ••••••••...•..••••.•..•.....•.•••••••.•.•••••
Dirty, gray sand ••••••••.•••••••••••.•.••••••.•••••.•.•
White cl ay •••••••••••••••••••••••••.••••••••••••••••••
White sand •••••• If •••••••••••••••••••••••••••••••••••••

White clay ...••••••••..•••••••••••••••••••••••••••••••
Sand and grayal ••• 4 •••••••••••••••••••••••••••••••••••

Altitude 15 feet
Thickness Depth

(feet) (feet)

3
3

3
6

9
3

12
6
13

lS
18
30
36
49

26 75

Altitude 82 feet

2 2

4 6
20 26
6 32
11 43
6 49

22 71
" 119
19 131
7 145
8 153

21 174
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Table 1 - Selected drillers' logs of wells in Burlington County, N. J. _ Continued

Well no. 138, Riverside-Alloy Metal Co.
(Log by Ridpath and Potter)

Altitude 18 feet
Thickness Depth

(feet) (feet)
Ouaternary and Cretaceous:
Cape May, Maqothy and Raritan Formations {undifferentiated}:
Fine to coarse sand, cI ay, and some gravel ••••••••••••••• 120 1~

Early Paleozoic (?):
Wissahickon Formation:
Micagneiss .......................•......•..•.......•. 680 800

Well no. 140, Jane Tabone
{Log by Charles L. Mollitor Inc.}

Altitude 130 feet

Ouaternary and Tertiary:
Bridgeton and Kirkwood Formations (undifferentiated):
Yellow sand and gravel. . . . .. 22 22
Red sand and grQvel .•••..••••••••••••.•••••••.•••••••• 26 48

Tertiary:
Kirkwood Formation:
Yellow sand ...•....•.........•....................•.. 22 70
Black mud........ 5 7S
Muddy sand ••••••••••••••••••••••••••••••••••••••••••• 3() 105

Manasquan Formation:
Green marl •••••••••••••••••••••••••••••••••••••••••••• 2S 1])

Vincentown Formation:
Green and bl eek sand ......•...........••••.••••.•.•.•• 10 140
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Table 1- Selected drillers' logs of wells in Burlington County, N. J. _ Continued

WP." no. 198, Riverton-Palmyra Water Company
(Log by A. C. Schultes and Sans)

Altitude 79 feet
Thickness Depth

(feet) (feet)
Quaternary:
Cape May Formation:
Fine, brown sand •••••••
Fine, brown cI oyey sand
Fine, brown sand

Cretaceous:
Merchantville Formation:

...............................
...........................

.......................

C101 .
Magothy and Raritan Formations:

Fine to medium, brown sand ............•..............
Medium to coarse, brown sand ••••••••••••••••••••••••••••
Sand, clay, and stones •••.•.••.••••.•••••••••••.•.•..••
Sand and clay •••••••••••••••••••..•.•••••.••..•..•..••
Gravel and cI ay
Medium to coarse sand
Gravel

.......................................
••••••••••••••••••••••••••••••• t,'...............................................

Fine to coarse sand ••••••••••••••••••••••••••••••••••••
Gravel and cI ay .......................................
Sandy cloy .................•...•..•..•................
Fine sand ............................................
Coarse sand and gravel ....•...........• e" •••••••••••••••

Clay and sand .
Medium sand •... '..•.........•.........................
Cloy and sand ..••......•......•..........•............
Coarse gravel and sand ••...............................
Sandy clay .....•.•••.......••.........................
Clay and gravel .......................................
Clay and sand ••••••••••••••..•••...•.•.•.•••••..••...•
Brown sand •••••••••••••••••••••.•••..•.••••••••••••.•
Coarse gravel •........................................
CIa7 •................................................
Brown sand and gravel .
Sand and cl ay .•••................................•....
Gravel and sand ...................•...................
Sandy clay .•••.......•......•..............••.........
Sand and gravel •.....................................•
Gravel and sand ......•......................•.••......
Gravel and clor •............•....••..•••.........•..•.
White cloy ••••••••••••••••••••••••••••••••••••••••••••
Sand and gravel ..............••....•.•••••...........•

I•
t

I
I•• (Continued)

6
5
7
2
1
4
2
4
4
5
4
2

11
1
8
3

10
4
4

12
5
1

25
6
5
5

14
9
2
4
6

4
2
6

4
6
12

7 19

2S
30
37
39
40
44
46
50
54
59
63
65
76
n
85
88
98
102
106
118
123
124
149
155
160
165
179
188
190
194
200
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Table J. - Selected drillers' logs of wells in Burlington County, N. J. _ Continued

Well no. 198, Riverton-Palmyra Water Company
(Log by A. C. Schultes and Sons)

(Continued)

Cretaceous - Continued:
Magothy and Raritan Formations - Continued:

CI ay and sand •••••••••••••••••••••••••••••••••••••••••
White clay ••••••••••••••••••••••••••••••••••••••••••••
Sandy cl ay ••••••••••••••••••••••••••••••••••••••••••••
Sand and cl ay •••••••••••••••••••••••••••••••••••••.•••
Sand •••••••••••••••••••••••••••••••••••••••••••••••••
Sand and cJor .
Sand and gravel ..•.•...•......•.......................
Cl0'1 and grave' .....•.................................
Sand and gravel ••.•.••.••••••••••••••••••••.••••••...•
Medium to coarse, brown sand with some gravel ••••••••••••
Medium to coarse, brown sand and gravel •••••••••••••••••
Red clay •.•••.••••.................••.••••.•........•
Very hard, brown and whi te cl ay •••••••••••••••••••••••••
Coarsa gravel ••••.••.••......•••..•.•...•....•.......•

Early Paleozoic (?):
Wissahickon Formation:
Stones, gravel, and weathered, micaceous rock ••••••••••••
Rock wi th some sand ••••••••••••••••••••••••••••••..•••
Weathered rack ••••••••••••••••••••••••••••••••••••••••

Thickness
(feet)

11
6
1

14
5

12
9
1
6
6
11
5
2

13

2
2

Depth
(feet)

211
217
218
232
237
249
258
259
265
271
282
287
289
302

])4
306
308
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(Allamuchy) - All tributaries to the Pond FWI
, and to its outlet stream that are

located entirely with the boundaries
of Allamuchy State Park

DELAWANNA CREEK (Delaware) - Entire length FW2-TH
DELAWARE RIVER

MAIN STEM (Interstate Waters - Classifications
from Delaware River Basin Commission
(DRBC»

(State Line) - That portion of DRBC's Zone Zone IC
1C from the New York-New Jersey state
line to the proposed axis of the Tocks
Island Dam at River Mile 217.0

(Tocks Island) - Proposed axis of Tocks Zone 10
Island Dam at River Mile 217.0 to the
mouth of the Lehigh River at Easton,
Pennsylvania, at River Mile 183.66

(Easton, Pa.) - Mouth of the Lehigh River at Zone IE
River Mile 183.66, to the head of tide
at the Trenton-Morrisville Toll Bridge,
Trenton at River Mile 133.4<: (Trenton) - Head of tide at the Trenton- Zone 2
Morrisville Bridge, Trenton, River
Mile 133.4 to below the mouth of
Pennypack Creek, Pennsylvania at
River Mile 108.4 .<: ~Philadelphia) - River Mile 108.4 to Zone 3
below the mouth of Big Timber Creek,
New Jersey, at River Mile 95.0

(Gloucester) - River Mile 95.0 to the Zone 4
Pennsylvania-Delaware state line at
River Mile 78.8

(Marcus Hook) - Pennsylvania-Delaware Zone 5
state line at River Mile 78.8 to
Liston Pt., Delaware at River
Mile 48.2

(Liston Point) - Delaware Bay from Zone 6 (C1)
Liston Point, Delaware at River
Mile 48.2 to River Mile 0.0 at
the intersection of the centerline
of the navigation channel and a line
between Cape May Light and the tip of
Cape Henlopen, Delaware

TRIBUTARIES, DELAWARE RIVER
(Holland) - Entire length FW2-TP(C1)
(Port Jervis) - Unnamed or unlisted FW2-NT

direct tributaries that are north of
Big Timber Creek, are outside of the
Pinelands Protection and Preservation
Areas, and are not mapped as C1 waters
by the Department

(Titusville) - Unnamed tributaries FW2-NT(C1)
through Washington Crossing State Park

(Brooklawn) - Unnamed or unlisted FW2-NT/SE2
direct tributaries, south of Big
Timber Creek and north of Oldman's
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IRON IN GROUND WATERS OF THE MAGOTHY AND

RARITAN FORMATIONS IN CAMDEN AND

BURLINGTON COUNTIES, NEW JERSEY

ABSTRACT

Iron is the major water-quality problem in potable ground waters of the Magothy
and Raritan aquifer system in Camden and Burlington Counties, New Jersey. Most
wells tapping the aquifer system in this area yield total iron concentrations in excess
of 0.3 rngv l (milligram pel' liter). The iron is present primarily as dissolved ferrous
iron (Fe+2), and as colloidal-sized ferric hydroxide [Fe (0 H) 3] .

Four water-quality zones are defined in terms of dissolved solids, pH, prevalent
chemical character, and iron content as analyzed from ground-water samples from 185
wells. The ground water in zones 1 to 3 is primarily of the calcium-bicarbonate type,
whereas in zone 4 it is of the sodium-bicarbonate type.

Zone 1 includes ground waters in outcrop areas having dissolved solids less than
100 mgL These waters are oxygenated and uncontaminated, with pH values from
5.0 to 6.0, and both ferrous and total iron concentrations less than 0.5 mg. 1.

Ground waters are polluted or vulnerable to pollution in zone 2. This zone is
almost entirely within the outcrop area, and includes areas adjacent to the Delaware
River opposite Philadelphia, Pa. Dissolved solids in zone 2 range from 100 mg 1 to
generally less than 400 mg,l; pII values range from 6.0 to 7.0. Ferrous iron and total
iron concentrations usually exceed 0.5 mg']. and are occasionally as high as !) mg 1
and 20 mg-L, respectively.

Zone 3 corresponds largely to confined parts of the aquifer system downdi p from
zones 1 and 2, where the ground water contains less than 200 mg'l dissolved solids.
In zone 3, pH values range from 6.0 to 8.0. Ferrous iron and total iron concentrations
are as high as 6.6 rng 1 and 16 mg 1. respectively, in shallow ground waters. due to
solution of ferrous iron minerals in the sediments coupled with partial oxidation of
the ferrous iron. Both ferrous iron and total iron concentrations decrease progressively
in the downdip direction as the pH rises above 6.5. Concentrations of both forms of
iron are generally less than 0.05 mg. 1 at a pH of 8.0. The decrease may be due to ion
exchange removal of the ferrous iron coupled with reduction of the colloidal ferric
hydroxide to ferrous iron. or sorption of the ferrous Iron by the colloidal ferric
hydroxide followed by coagulation and coprecipitation.

Zone 4, downdip and south of zone 3, is characterized by ground waters with
dissolved solids in excess of 200 rng.rl , pH values of 8.0 or above, and both total iron
and ferrous iron concentrations of less than 0.3 mg 1. The low iron values may be
due to the same reaction or reactions responsible for the decrease in iron in zone 3.

The water-quality and geohydrologic data suggest that heavy, long-term pumpage
in the vicinity of Philadelphia and adjacent parts of New Jersey, has induced the flow
of zone 3 ground waters up to seven miles in a northerly direction towards this area
since 1900. A reduction in pumpage in the Philadelphia area, coupled with increased
pumpage in adjacent New Jersey during the period from 1958 to 1966, has brought
about movement of zone 2 of up to one mile toward the southeast in Camden County.

In northern Camden County, changes in specific conductance. and in ferrous iron.
total iron. and bicarbonate-ion concentrations in the ground water. indicate that heavy



2

summer pumpage by shallow wells in zone 3 induces ground-water flow downdip towards
these wells from the outcrop area and zone 1. Similarly, deeper zone 3 wells in the
same area probably induce significant amounts of vertical leakage through the overlying
Woodbury Clay and Merchantville Formations. Adjustment of the ground water within
the aquifer system to marked seasonal changes in pumpage may cause local ground-
water movement of up to one mile with corresponding changes in iron content.
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INTRODUCTION

Most of the potable water used by public and private interests in the Coastal Plain
of New Jersey is ground water, and most of this ground water is pumped from the
aquifer system in the Magothy and Raritan Formations. The outcrop area of the
aquifer system embraces some of the more populous and intensively developed parts
of New Jersey. (See Fig. 1). These areas depend heavily on ground water for public.
private and industrial water supply.

The outcrop of the Magothy and Raritan Formations in southern New Jersey is
vulnerable to salt-water encroachment from the Delaware estuary below Philadelphia.
and to man-made pollution in the vicinity of Philadelphia and adjacent New Jersey.
Approximately south of a line connecting the city of Salem and Island Beach State
Park, potable fresh waters in the aquifer system give way to highly saline residual
waters. Within the area north of this line, the ground water is generally of good quality,
except for the common occurrence of total iron in amounts greater than the maximum
of 0.3 mg 1 (milligram per liter) recommended by the New Jersey State Department
of Health (1964) for potable supplies.

Millions of dollars have been spent on the construction of treatment plants for iron
removal in Camden and Burlington Counties. Wells have been drilled and subsequently
abandoned due to objectionably high iron content in the water, or clogging of the well
screen with ferric hydroxide sediments. Because of the lack of detailed information
on iron distribution in the ground water, a number of these wells have been drilled
in areas of high iron. even though ground water low in iron was available nearby.

It has generally been assumed that the iron in deep well waters is entirely in
solution and in the form of ferrous iron (Fe+:!). Such a belief is casually supported
by the absence of visible turbidity in freshly collected ground-water samples. However.
this study indicates that large amounts of iron may also be present in deep well waters
as particulate ferric hydroxide [Fe (OH) :1]' This material is uniformly dispersed. ann
colloidal or near-colloidnl in size and therefore not visible to the naked eye.

Traditional water-treatment practices are geared to the total iron analysis. which
represents the combined concentrations of particulate ferric hydroxide and dissolved
ferrous iron. However. except when ion-exchange methods are used. iron is removed
from solution during treatment as ferric hydroxide. Because of this. only the ferrous
iron in a raw water requires treatment.

Most ground waters in the study area which contain more than 0.3 mg 1 total
iron are of the calcium-bicarbonate type hewing pH values ranging from about 6.0-8.0.
Iron removal commonly involves aeration. followed by settling and filtration. If no
chemicals are added to the raw water, the reactions taking place during aeration are

and (1)

(2)
Reaction (1) is proh ihitivaly slow at pH values below 7.0. Only when sufficient natural
alkalinity (i.e. bicarbonate) is present in the water for reaction (2) to operate and
eliminate hydrogen ions as they form will the pH remain above 7.0 during aeration.
Where the alkalinity or bicarbonate conten t of the water is low, or the pH is below
7.0. it is often necessary to add lime to raise the pH for effective iron removal. The
iron present in raw water as particulate ferric hydroxides does not enter into these
reactions and need not be considered in the estimation of lime dosage or alkalinity
demand for pH control. Thus, if appreciable quantities of particulate ferric hydroxide
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are present in the raw water, a total iron analysis by itself is likely to be misleading
to the water-treatment plant operator.

The breakdown of ferrous and total iron in a ground water is also important if
the iron is to be removed by the sodium ion exchange process, for this process only
removes ferrous iron, and any colloidal ferric hydroxide present will tend to clog the
exchanger.

In short, it is probable than an awareness of the ferrous iron and particulate ferric
hydroxide content in raw ground water (or treated water for that matter) would help
to explain many of the perplexing difficulties encountered by water-works personnel
engaged in treatment for iron removal.

With a view in part to remedying some of these problems, this report describes
the distribution and behavior of ferrous iron, total iron, and several related chemical
constituents in ground waters of the Magothy and Raritan aquifer system in Camden
and Burlington Counties. The water-quality discussion is preceded by introductory
sections dealing with the geologic and hydrologic framework of the aquifer system.
It is hoped that the information presented herein will be of interest to owners of
existent wells, water-works personnel, and individuals or groups faced with deciding
where to drill new wells which are likely to yield ground waters low in iron. Additionally,
this study attempts to explain the geochemical behavior of ferrous iron and particulate
ferric hydroxides in the ground water. Al though a few references will be made to
iron geochemistry, a detailed discussion of this subject is considered beyond the scope
of this report.
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GEOLOGY

Coastal Plain geology in New Jersey is characterized by a wedge of unconsolidated
and semi consolidated sediments exposed southeast of the Fall Line. of Cretaceous through
Quaternary age, that thicken downdip towards the Atlantic Ocean. The oldest of these
sediments, known in New Jersey as the Raritan and Magothy Formations. rest
unconformably upon an early Paleozoic and Precambrian crystalline basement, which
crops out at the surface northwest of the Fall Line (fig. 1). In New Jersey, the
erosion surface on the buried pre-Cretaceous basement dips from 60-100 feet per mile
toward the southeast (Parker and others, 1964, p. 42), is about 3,800 feet deep at
Island Beach State Park and 6,000 feet deep at Cape May (Richards and others, 1962.
p. 13). South of Trenton the surface is characterized by a number of easterly to
southerly trending channels which were carved by the ancient Schuylkill and Delaware
Rivers and their tributaries (Greenman and others, 1961). The buried upper surface
of the crystalline basement has been weathered into a micaceous residual clay. The
clay is widespread, and probably serves as a confining bed where it occurs below the
overlying unconsolidated sediments.

The Magothy and Raritan Formations, which make up approximately the lower
half of the Coastal Plain sequence in New Jersey, are Late Cretaceous in age. and
are composed of unconsolidated sand. clay, and silt, and small amounts of gravel. In
the outcrop area south of Trenton. the Raritan is about 200 feet thick and the Magothy
ranges in thickness from 0-45 feet (H. E. Gill, oral communication). The formations
dip from 40-100 feet per mile toward the southeast, with the lower dips assigned to the
overlying Magothy formation (Johnson and Richards, 1952. p. 2. 152). At Island Beach
State Park. the Raritan attains a thickness of 1,730 feet and the Magothy about 260
feet. The contours in figure 1 show the altitude of the top of the Magothy Formation.
In the Delaware Valley, south of Trenton. the outcrop area of both formations is almost
completely covered by permeable sand and gravel. and semi-permeable silt and clay
deposits of Pleistocene age.

Although a number of distinct sand and clay members within the Raritan Formation
have been identified in Middlesex County, several tens of miles northeast of the study
area. it has not been possible to trace these beds for great distances away from the
type locality. Magothy and Raritan sediments in Camden and Burlington Counties are
highly variable in nature both vertically and horizontally because of their predomin-
antly fluvial character. Because of this variability, it has traditionally been assumed
that the major sand and gravel aquifers within the two formations are interconnected
over relatively short distances around the clay layers. Although this assumption is open
to question in some areas. the interconnection is certainly most effective in sediments
filling several major stream channels which have been carved into the crystalline
basement. These ancient valleys contain thick accumulations of highly permeable

. coarse-grained sediments which are the most reliable and productive sources of ground
water in the area. A thickness map of the uppermost water-bearing zone in Magothy
and Raritan sediments, based largely on an interpretation of geophysical logs by Gill
(written communication) is shown in figure 2. The map shows two major channels
south and east of Philadelphia, respectively, which are characterized by a thickening of
sands and gravels to over 100 feet. The channel in Gloucester County may represent
an ancient course of the Schuylkill River. Also of hydrologic significance are the 100-
120 foot thick sands southeast of Bristol. Considerable movement of ground water
has taken place in sediments filling the channel south of Philadelphia. The channel
opposite Bristol has also had an important influence on ground-water movement in that
area.
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The aquifers within the Magothy and Raritan Formations are effectively confined
below by the crystalline basement and its residual clay, and above by the silts and clays
of the Merchantville Formation and Woodbury Clay of Late Cretaceous age, which
collectively are about 100 feet thick or more. The Merchantville Formation is a sequence
of horizontally stratified thin-to-thick bedded silts and sands which are slightly to very
clayey. The Woodbury Clay is a massive bedded, and somewhat silty clay (Owens and
Minard, 1964). These two formations, of marine origin are areally extensive, and
function primarily as a confining bed in the study area.



GEOHYDROLOGY

A generalized map of static, water levels in the aquifer system measured before
significant pumpaga had occurred, is shown in figure 3. The map is based upon the
earliest records for each well shown, and is probably representative of conditions in
the study area around 1900. Northeast of Trenton, the outcrop area of the Magothy
and Raritan Formations typically attains altitudes greater than 100 feet. This has
historically been considered the major recharge area for the aquifer system, with
water levels in excess of 60 to 80 feet. Ground water flows away from this region
radially from northeast to southwest, discharging into Raritan Bay to the northeast
(fig. 1), and southwest into the Delaware River between Bristol and Trenton. The
pre-pumpags water-level data indicate a two-way flow pattern in most of Camden County
and adjacent parts of Burlington County, with flow from highs of between 10 and
20 feet above mean sea level northwest towards the outcrop area, and flow also in
the opposite direction downdip towards the southeast.

Maps of chemical constituents in the ground water. which will be discussed later.
suggest that the two-way flow pattern just described is a relatively recent development.
and that ground waters now present in Burlington and Camden Counties southeast and
south of Bristol were emplaced by flow primarily towards the southeast from the
Delaware River and the outcrop area. Emplacement may have taken place during the
later stages of Pleistocene glaciation when the ocean stood several hundred feet lower
than present levels. The flow pattern shown in figure 3 has subsequently caused this
o .er ground water to move updip towards the northwest and the outcrop area in the
vicinity of Bristol. Movement has taken place principally along the axis of the major
buried stream channel in Magothy and Raritan sediments opposite Bristol.

Measurements during the fall of 1966, indicate that static water levels in the area
north and east of Burlington County have not dropped appreciably since pumpaze
began. This is primarily a consequence of induced recharge from the high-level intake
area northeast of Trenton. However, sources of natural or induced recharge have not
kept pace with rapidly increasing rates of withdrawal in Burlington and Camden
Counties and adjacent Pennsylvania. As a result. water levels in the vicinity of Bristol
and southeast and south of Bristol are now generally below sea level. At the same
time. static water levels in almost all of Camden County are deeper than 20 feet below
mean sea level and in the northern part of the county are typically deeper than 40 feet
and occasionally 50 feet below mean sea level.

In response to pumpage, some induced recharge from the Delaware River enters
the aquifer system through silt and clay in the river bed. where wells are located
within a few hundred feet of the river channel. Lowered water levels have undoubtedly
also induced additional recharge from surface waters in the outcrop area, and small
amounts of vertical leakage into the aquifer system through the overlying Woodbury
Clay and Merchantville Formation southeast of the outcrop area. Nevertheless, these
sources of recharge have not altered the long-term regional trend of declining water
levels.

A notable effect of the heavy withdrawals has been the regional migration of
artesian ground waters updip towards centers of pumpage. Chemical maps. some of
which will be discussed in this report, indicate that the migration has taken place
for the most part within the highly porous and permeable sands and gravels which
fill and buried stream channels downdip from Philadelphia and Bristol (fig. 2). In
addition. the heavy pumpage in parts of Cmaden County adjacent to Philadelphia.
coupled with a reduction in ground-water use in the Philadelphia area. has led to a
substantial migration of polluted ground waters from beneath Philadelphia towards the
east and southeast into adjacent parts of Camden County.
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Superimposed on these long-term regional trends is short-term local movement
in response to seasonal changes in pumpage. Ground-water use in the Coastal Plain
of New Jersey is substantially greater in summer months than during the rest of the
year. This is primarily a consequence of irrigation practices and the use of ground
water for industrial cooling. Marked seasonal changes in water chemistry in parts
of northern Camden and Burlington Counties indicate that the steep hydraulic
gradients established by heavy local pumpage can induce appreciable ground-water
movement within the aquifer system and also vertical leakage through the overlying
Woodbury Clay and Merchantville Formations.

The chemical maps in this report (figures 5-9) represent a generalized picture
of water quality in the Magothy and Raritan Formations regardless of individual
aquifer or depth. This generalization is possible in most of the study area probably
because of: (1) a similar history and evolution of ground-water quality in each aquifer
regardless of depth; and (2) hydrologic interconnection vertically around beds or lenses
of silt and clay separating the various sand and gravel aquifers.

In some areas, water quality changes markedly with depth. This is true in the
area of transition between fresh and residual saline water in southern Camden and
Burlington Counties (fig. 5). Along this gradational boundary, the saline water is
commonly present several miles further updip in the deeper sands than it is in rela-
tively shallow overlying parts of the aquifer system. Elsewhere in the two-county
area, marked changes in ground-water quality with depth are probably due principally
to differential pumpage of individual sands. In areas downdip from the outcrop of the
formations where, before pumpage, the water quality was apparently similar regardless
of depth, differential pumpage of poorly inter-connected sands and gravels, coupled with
differences in permeability and transmissibility within individual aquifers, has led to
moderate differences in water quality with depth. The most pronounced quality dif-
ferences with depth are found in the outcrop area adjacent to the Delaware River
opposite Philadelphia. In this area. shallow wells obtain most of their yield by recharge
from the Delaware River. Deep wells, on the other hand, receive highly mineralized
ground water that originates in the area of South Philadelphia. Heavy pumpage in
adjacent parts of Gloucester. Camden. and Burlington Counties has drawn these highly
mineralized ground waters into New Jersey, where they are separated from the river
by overlying silt and clay.
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SUMMARY AND CONCLUSIONS

Most of the ground water used by public and private interests in Coastal Plain
New Jersey is pumped from the Magothy and Raritan aquifer system. In northern
Camden and Burlington Counties, ground water in the aquifer system is primarily of
the calcium bicarbonate type. In this area dissolved solids are generally less than
200 mg 1, except adjacent to the Delaware River in northernmost Camden County
where they may be as high as 400 mg- l as a result of pollution. In southern parts of
the two-county region, calcium in the ground water has been replaced by sodium through
ion-exchange reactions with clay minerals in the sediments, and the ground water is
consequently of the sodium-bicarbonate type. Dissolved solids increases towards the
south in this area from 200 mg 1 to values in excess of 500 mg 1.

The New Jersey State Department of Health (196-1) recommends a maximum con-
centration of 0.3 mg. 1 of total iron for potable-water supplies. Most wells tapping the
Magothy and Raritan Formations in Camden and Burlington Counties, New Jersey.
yield ground waters containing iron concentrations in excess of this amount. and there-
fore treatment for iron removal is necessary. The normal pH range of these ground
waters is from ;).0 to 8.0. In this range the iron is present as dissolved ferrous iron
and colloidal ferric hydroxide. A total iron analysis thus represents the sum of these
two forms. Under reducing conditions in the pH range from 5.0 to 7.0. iron is brought
into the ground water in the ferrous state. The colloidal ferric hydroxide is formed
by partial oxidation of the ferrous iron already in solution.

Foul' ground water-quality zones have been defined within the study area based on
dissolved-solids content, pH. prevalent chemical character. and ferrous and total iron
content. Zone 1 includes ground waters in outcrop areas with dissolved solids less than
100 mz 1. p ll values from ;).0 to 6.0. and both ferrous and total iron concentrations less
than n.;) mg 1. Ferrous-iron concentrations in zone 1 are low due to the absence of
apprecinble contamination. and as a consequence of mixing of the ground water with
oxygen-rich surface recharge. The concentration of colloidal ferric hydroxide in this
zone is also low consistent with the absence of ferrous iron in the ground water.

Ground waters are polluted or vulnerable to pollution in zone 2. This zone is almost
entirely within the outcrop area. and includes parts of Camden and northwest Burlington
Counties adjacent to the Delaware River opposite Philadelphia. Dissolved solids in zone
2 range from 100 rng 1 to generally less than 400 mg 1. and pH values from 6.0 to 7.0.
Total iron and ferrous iron concentrations usually exceed 0.5 mg 1. and are occasionally
as high as 5 mg 1 and 20 mg 1 respectively. The presence of organic-waste materials
and associated decay processes in zone 2. and the existence of locally confining conditions
facilitates the buildup of dissolved ferrous iron by acid leaching and reduction of ferric
iron minerals in the sediments. Zone 2 ground waters are susceptible to mixing with
oxygenated surface waters derived from precipitation. or from streams such as the
Delaware River flowing across the outcrop area. Much of this oxygen-rich recharge is
induced by pumping wells. Ferrous iron concentrations are greatest where such recharge
does not reach or mix effectively with the ground water. Substantial concentrations of
colloidal ferric hydroxide are built up in zone 2 by repeated leaching and reduction of
ferric iron minerals in the sediments, followed by partial oxidation of the ferrous iron.

Zone 3 corresponds largely to confined parts of the aquifer system downdip from
zones 1 and 2, where the ground water contains less than 200 mg,'l dissolved solids.
The range of pH values in zone 3 is from 6.0 to 8.0. Total iron and ferrous-iron
concentrations are as high as 16 mgv l and 6.6 mg 1. respectively in shallow ground
waters in the northwestern part of Burlington County, a few miles southeast of the



28

outcrop area. Ferrous iron minerals such as siderite, pyrite. and marcasite in the sedi-
ments react with shallow ground waters depleting their oxygen content and causing
the buildup in ferrous iron. Colloidal ferric-hydroxide concentrations increase in the
same area by partial oxidation of the ferrous iron. The oxidation is accomplished by
surface recharge, much of which is probably induced by pumping wells. Locally, the
recharge flows downdip from the outcrop area and zone 1, and in some instances through
the overlying Woodbury Clay and Merchantville Formations. Both ferrous iron and
total iron concentrations decrease progressively in the downdip direction as the pH
continues to rise above 6.5. Thus at a pH of 8.0, concentrations of both forms of iron
are negligible (less than 0.05 mgy l ). The decrease may be due to ion exchange removal
of the ferrous iron coupled with reduction of the colloidal ferric hydroxide to ferrous
iron, or sorption of the ferrous iron by the colloidal ferric hydroxide followed by
coagulation and coprecipitation.

Zone 4, downdip and south of zone 3, is characterized by ground waters with dis-
solved solids in excess of 200 mg. 1, pH val ues of 8.0 or above. and both total iron and
ferrous iron concentrations less than 0.3 mg 1 throughout. The low iron values may
be due to the same reaction or reactions responsible for the decrease in ferrous iron
and colloidal ferric hydroxide in zone 3.

An appraisal of the water-quality and geohydrologic data suggests that heavy, long-
term pumpage in the vicinity of Philadelphia and adjacent parts of New Jersey, has
caused substantial migration of ground water within the aquifer system. Pumpage in
this area since 1900 has induced the flow of zone 3 ground waters up to seven miles
in a northerly direction in northeast Gloucester County and adjacent Camden Countv.
A reduction in pumpage in the Philadelphia area, coupled with increased pumpage in
adjacent New Jersey, has brought about an enlargement of zone 2 up to one mile
towards the southeast in Camden County during the period from 19G8 to 1966.

In Camden County, just downdip from the outcrop area in zone 3, heavy summer
pumpage apparently causes induced ground-water recharge by oxygen-rich surface
waters. This recharge moves downdip from zone 1 and the outcrop area. Similarlv.
pumpage by a number of wells further downdip in zone 3 in the vicinity cf Haddon.
probably induces significant amounts of vertical leakage of surface waters through the
overlying Woodbury Clay and Merchantville Formations. Such induced ground-water
movement can cause partial oxidation of dissolved ferrous iron and in some instances
a significant change in the dissolved-solids and bicarbonate content of the ground water.
Adjustment of the ground water within the aquifer system to marked seasonal changes
in pumpage may cause local ground water movement of up to one mile with corresponding
changes in iron content.
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TABLE 2.-Selected wells tapping the Magothy and Raritan Formations for
which chemical analyses of ground water are presented in this report.

Oicner or name and number

Altitude of
land surface

(feet)

Screen
setting
(feet)

47-57
42-64
48-69
13-21

123-138

110-125
113-123

102-132

88-118

121-131

111-1~1

64-85

105-135

72-106

170-1~1
55-60

57
49-70

72-98
167-198

98-118

Fa\1s Twp., No.3
Delaware Valley Water Co., No. 26
Bristol Water Dept., Bath Rd., No.1
Bristol Water Dept., Bath Rd., No. 11
Bristol Water Dept., Edgely Rd., No.1
Florence Twp. Water Dept., No.3

12
16
10
1

25

103-123

31
32

Willingboro Municipal Utility Authority, No.1 12 147-199
Amico Sand & Grayel Co. 15 27 -37

7
8
9

Florence Twp. Water Dept., No.1
National Gypsum Co., No. 2
Tenneco Plastics, Division of Tenneco

Manufacturing Co., No.5
Tenneco Plastics, Division of Tenneco

Manufacturing Co., No.7
Tenneco Plastics, Division of Tenneco

Manufacturing Co., No.9
Tenneco Plastics, Division of Tenneco

Manufacturing Co., No. 11 7

33
34

Hoeganaes SpoQKe~I~ro~n~C~o~. ~3~5 ~I~I~9~-~13~4~
Delaware Valley Water Co.. No. 23 36 120-130

35
36

Atlantic Refining Co.
Willingboro Municipal Utility Authority, No.4

10
28

25
22

10
10

10
11

8
1~

13
14
15
16
17
18

Beverly Rd. School
Burlington City Water Dept., No.3
Industrial Valley Industries
Hercules Powder Co., No.1
Columbus Metal Products, Inc.
William A. Donald

20
9

15
22
40
42

19
20
21
22
23
24

James Workman
Stephen Bogdany
Edgar Harris Nursery
Hunt Brothers Circus
Delaware Va\1ey Water Co., No.1
Delaware Va\1ey Water Co., No.9

41
50
35
40
15
10

25
26
27

Delaware Valley Water Co., No. 11
Delaware Valley Water Co., No. 13
Riyerton Country Club

15
65
30

28
29

Ed Price
Delaware Valley Water Co., No. 17

20
21

30 Delaware Valley Water Co., No. 22 40

148-156
164-170
146-156
196-279
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TABLE 2.-Selected wells tapping the Magothy and Raritan Formations for
which chemical analyses of ground water are presented in this report.

(Continued)

Map
No. Oicner or name and number

37 Howard Johnsons Restaurant
38 Willingboro Municipal Utility Authority, No.5
39 Willingboro Municipal Utility Authority, No.7
40 Masonic Home
41 Russell H. Deacon
42 Willingboro Municipal Utility Authority, No. 3

43
44
45
46
47
48

Eugene D. Buzzeli
Inductotherm Corp.
Burlington County Country Club
xu. Holly Water Co., No.5
Interstate Storage and Pipeline Corp.
Hamilton Square Water Co., No.4

49
50
51
52
53
54

Hamilton Square Water Co., No. 10
Allentown Water Co., No.1
Stephens Chemical Co., No.1
Bordentown Water Dept., No.1
National Guard Ordinance & Maintenance Shops
North American Marine Salvage

55
56
57
58
59
60

River Front Rest Motel
Sandman Motor Lodge
Turnpike Junction Industrial Park, No.1
Ed Kelley
Columbus Water Co., No.2
Korth Burlington Co-Regional Jr.-Sr. High School

61
62
63
64
65
66

Crosswicks Water Co., No.1
Ernest A. Liptack
Chesterfield School
Francis D. Gray
Irving W. Tallman
Fort Dix, No. 2

67
68
69
70
71
72

Fort Dix, No. 1
McGuire Air Force Base, D
McGuire Air Force Base, C
Paulsboro Water Dept., No.4
Swedesboro Water Dept., No.2
East Greenwich Twp, Water Dept., No.1

73
74
75

Abbotts Dairies
Camden City Water Dept., No. 14
Camden City Water Dept., No. 15

Altitude of
land surface

(feet)

35
39
19
79
62
28

45
65

102
55
90
100

100
80
9

89
83
5

60
85
60
60
73
83

30
114
92
92
105
131

138
112
102
16
30
65

30
8
8

Screen
setting
(feet)

230-256
179-255
174-194
203-208
203-238
283-303

204-210
411-443
269-309

187-202

191-243
263-273

35;'-385

98-100
170·180
29:>-:>2rJ

240-260
290-310

269-299
208-214
247-253
319-326

1030-1051

916-960
1012-1075
1036-1089
286-313
216-240
185-205

105-145
116-136
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TABLE 2.-Selected wells tapping the Magothy and Raritan Formations for
which chemical analyses of ground water are presented in this report.

(Continued)

Altitude of Screen

Map land surface setting

No. Oicner or name and number (feet) (feet)

77 Camden City Water Dept., No. 10 10 126-156

78 Camden City Water Dept., No. 1A 10 135-170

76 Camden City Water Dept., No.9 9 116-146

79 Camden City Water Dept., No.5 22 142-172

80 Camden City Water Dept., No. 2B 8 111-136

81 Camden City Water Dept., No.6 14 111-136

82 Camden City Water Dept., No. 3A 15 91-116

83 Camden City Water Dept., No.4 41 131-156

84 Camden City Water Dept., No. 11 13 124-154

85 Camden City Water Dept., No.7 21 120-160

86 Camden City Water Dept., Morris Station, No.6 8 99-134

87 Camden City Water Dept., Morris Station, No. 10 8 75-115

88 Camden City Water Dept., Morris Station, No.4 8 95-130

89 Camden City Water Dept., Morris Station, No.3 12 30-104

90 Camden City Water Dept., Morris Station, No.1 5

91 Camden City Water Dept., Delair, No.1 10 103-138

92 Camden City Water Dept., Delair, No.2 10
93 Camden City Water Dept., Delair, No.3 10 97-127

94 Camden City Water Dept., Morris Station, No.8 10 89-124

95 Camden City Water Dept., Puchack, No.1 10 127-162

96 Camden City Water Dept., Puchack, No.4 10 127-186

97 Camden City Water Dept., Puchack, No.3 10 137-177

98 Merchantville-Pennsauken Water Commission.
Park Ave., No.2 39 115-145

99 N. J. Water Co., Camden Division, No. 49 9 137-169
100 N. J. Water Co., Camden Division, No. 51 10 141-192
101 Merchantville-Pennsauken Water Commission,

Delaware Gardens, No.1 50 97-123
102 Camden City Water Dept., No. 16 23 149-179

103 Merchantville-Pennsauken Water Commission,
Browning Rd., No.1 19 118-148

104 Merchantville-Pennsauken Water Commission,
Browning Rd., No. 2A 19 204-224

105 Merchantville-Pennsauken Water Commission,
Marion Ave., No. 1 61 243-278

106 Merchantville-Pennsauken Water Commission,
Woodbine 75 245-285

107 Merchantville-Pennsauken Water Commission,
Marion Ave., No.2 61 243-278

108 Merchantville-Pennsauken Water Commission,
Park Ave., No. 5 20 248-288
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HOW TO USE THIS ATLAS

The Atlas contains reductions of all 1:24,000 National Wetlands Inven-
tory maps. Maps appear in alphabetical order. Map names can be
located on the index map (Figure 2). Each map shows the
configuration, location and type of wetlands and deepwater habitats
found within a given area.

WETLAND LEGEND

Wetland data are displayed on maps by a series of letters and numbers
(alpha-numerics). Mixing of classes and subclasses are represented by
a diagonal line. The more common symbols are shown below; less common
symbols have been omitted for simplicity. For identifyfng these
latter symbols, the reader should refer to an actual NWI map legend.
Examples of Alpha-numerics:

SYMBOLOGY

E2EMN6 = Estuarine (E), Intertidal(2), Emergent Wetland (EM) ,
Regularly Flooded(N), Oligohaline(6)

Estuarine (E), Intertidal (2), Flat (FL)E2FL =

PFOI = Palustrine(P), Forested Wetland(FO), Broad-leaved
Deciduous(l)

PEM/OW =

PFO/SSl =
Palustrine(p), Emergent Wetland/Open Water(EM/OW),
Palustrine(p), Forested Wetland/Scrub-Shrub
Wetland (FO/SS) , Broad-leaved Deceduous(l)

Systems and Subsystems:

1

J
M 1 = Marine Subtidal
M 2 = Marine Intertidal
E 1 = Estuarine Subtidal
E 2 = Estuarine Intertidal
R 1 = Riverine Tidal
R 2 = Riverine Lower Perennial

R 3 = Riverine Upper Perennial
R 4 = Riverine Intermittent
L 1 = Lacustrine Limnetic
L 2 = Lacustrine Littoral
P = Palustrine
U = Upland

I.J
Classes (subclasses and modifers designated where appropriate):

AB
BB
EM

I

FL
FOI
F02
F04- OW
SSI
SS3

I SS4.-J

SSS
SS7

= Aquatic Bed
Beach/Bar
Emergent Wetland
= Emergent Wetland,
= Emergent Wetland,
= Emergent Wetland,

Flat

Regularly Flooded, Oligohaline
Irregularly Flooded, Oligohaline
Seasonally Flooded-Tidal

=
,,=

EMN6
EMP6
EMR

=
= Forested Wetland, Broad-leaved Deciduous
= Forested Wetland, Needle-leaved Deciduous
= Forested Wetland, Needle-leaved Evergreen
= Open Water/Unknown Bottom
= Scrub=Shrub Wetland, Broad-leaved Deciduous
= Scrub-Shrub Wetland, Broad-leaved Evergreen
= Scrub-Shrub Wetland, Needle-leaved Evergreen
= Scrub-Shrub Wetland, Dead
= Scrub-Shrub Wetland, Evergreen



-,

NA TIONAL WETLANDS INVENTORY
UNITED STAnS DEPARTMENT OF THE INTERIOR

· .::..-b'10<...-07- t'4
£EV, No.o

~W'RK~
TRtN TON --------S,Te:. LOC.,QTIO~

.fo4f>fl~~}A,ATe:.2.- ,41L.E. t?,QI)/O~



_i

NATIONAL WETLANDS INVENTORY
UMT£D STATU DE'AIITM£NT Of THE INTENOfI

'.

Wll\,o\lt.lC,lON ApPR02(IJ.<.aT'£ 2-H,l..E 7(AOloS
~OR SL~ L.O(?.a'Tlo)j SEE. Be:v~L.Y PA-l\lJ ,L1.Q~.

'..
woo



02-~~-~7- 17,4
f2EV.l\b .0

NATIONAL WETLANDS INVENTORY
UNITEDIT" ft. DE~"~TlIIIENTOf THf INTtNOOI

-,..,-- A l' PROle If.-t.AiE: Z:" M k.£ l?Ab IU 'S

~e. ~rrE l..oat<rrloJ-J SeE BcVEl<lY PA-J.JJ J1.A'P.



NATIONAL WETLANDS INVENTORY
UNITED STA TES DEPARTMENT Of THE INTERIOR

V",,-<5"-j()(,..,-W tr: P4
'i2=. 11'. No.0

\'. '<.
. P~OI

II t. I. It \ "

,.~...••'\

It.• ,··. ':1.· ...:·•..



REFERENCE NO. 22



() 1 F:C o f; r' r:: CIA L (jA r:; F f.;
LATITUDE 40: 1:10 L()t-lGTTUDr,~ l-:Jt"\O POPULATTO"I

KM 0.00-.400 .400-.810 .8l0-1.60 I.GO-l.PO 3.20-4.80 4.80-6.40
---------- --------- -----.---- --------- -----_._-- --------- ---------

--------- --------- --------- --------- --------- --------- ---------
F:.r hj(,
TO T(·) f... ,:;

nrr:;:cC.l ~:;~'E:CI(\! .. C;n,JFf;
LnTITUDF 40: 1:10 UJNGJ'UDF 1.980 HOUS I t-fG

KM 0.00-.400 .400-.810 .810-1.60 1.60-3.20 3.20-4.80 4.80-6.40
::; F,:C T (l F<
T(]n~L";

--------- --------- --------- --------- --------- --------- ---------
n156 3F.J14C 73(. It:3

_._------- --------- --------- --------- --------- --------- ---------
I:::I t"l3
TO '-1'-11..-::;

11 :5 205 884 8156 28137
j) 1~<'('IJAJa.£

oj MJL.E.S PoPUJJIIO!J HOUS'N~

o.z s: 309 U5"

0.50 93&>' 320

},OO ;;?'J794 I;2c>1-

2,00 3°/323 ~3CLJ

3.00 /09. &,C:, I 3~4q7
I

4,00 210,grt 7~CA-3



REFERENCE NO. 23



-I DELA WARE RIVER

WATER QUALITY ASSESSMENT

1986-87 305(b) Report

Delaware River Basin Commission
West Trenton, New Jersey

March 1988



,
-N-

\
Delaware Water Gap

;ownstream boundary of Zone 1
I • Trenton

~~~'1
<r.,t;~

Philadelphia ". Zone 2

..o.\~ ..~zone 3
Wllmi~~-· \._ • _ • _ • _ • _ • _. ~ .~ 'Upstream boundaryof Zone 4

, IJpstream boundarYof Zone 5
•,
•,
•'0.~
~ ~

~ Y.z.
Map of the Delaware River ~ ;7
Showing Water Quality Zones ~ ~ ~,

-4~



the most important spawning grounds of the American Shad, an anadromous fish.
Shad populations were drastically reduced in the past due to pollution in thl!\

\Delaware Estuary that prevented passage of migrating shad in the spring and \
fall months. A resurgence of shad has been noted as the Delaware Estuary
became cleaner and in recent years spawning has been documented throughout the
non-tidal section of river. Other fish migrating to the non-tidal river for
spawning are herring, the American eel and others. Small commercial fisheries
are centered around the shad and eel migrations and sport fishing is of
economic significance. A recent study of shad fishing, for example, placed a
$3.2 million annual value on this fishery alone.

For water quality management purposes, the non-tidal river has been designated
Zone 1. This zone is divided into 5 sub-zones which reflect minor changes in
the water quality standards adopted by the Delaware River Basin Commission and
the States of New Jersey, New York and Pennsylvania.

DELAIlAU !STUAIlY (ZONES 2. 3. 4 AlfI) 5) - NEW.JERSEY. PDlISYLVAIIU. AlII) DET.AJilAU

The Delaware River becomes tidal at Trenton, New Jersey, the head of tide.
The upper 85 miles of tidally-influenced river is called the Delaware Estuary
although it is a freshwater river in its upper half and, thus not entirely a
true estuary in an oceanographic sense. The Delaware Estuary flows by
Trenton, New Jersey; Philadelphia, Pennsylvania; Camden, New Jersey; and
Wilmington, Delaware. This area is one of the world's greatest concentrations
of heavy industry and the nation's second largest complex of oil refining and
petrochemical plants.

Manufacturing, although declining in importance, is still a major factor
affecting water quality in the estuary. Major industries include paper-
making, chemicals, oil-refining, shipbuilding, food processing, and others.
The estuary's ports form the largest freshwater port in the world, the largest
u.s. port in terms of international tonnage and the second largest U.S. port
in total tonnage. A navigation channel running from the Atlantic Ocean to
Trenton is maintained by dredging. The depth of the channel varies from 40
feet in most reaches to 25 feet deep near Trenton, with a channel width of 300
to 400 feet.

-7-
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The estuary region has a population exceeding 5.7 million people - a
population greater than in 40 states. Zones 3 and 4 flow through the fifth
largest U.S. urban area, the Philadelphia-Camden metropolitan area. The
majority of residents in the estuary region use the Delaware as their source
of water - either directly through intakes on the river or indirectly via the
recharge of ground water aquifers. For water quality management purposes, the
estuary has been divided into four zones:

Zone 2, the uppermost of these zones, begins at the head of tide at Trenton,
N.J. (R.M. 133) and extends down river twenty-five miles to a point midway
between the mouth of Pennypack Creek, a small tributary that runs through the
northeas.tportion of the City of Philadelphia near the Tacony-PallllyraBridge.
Although tidal, Zone 2 contains freshwater. In the Torreadale section of
Philadelphia, the city withdraws over 200 million gallons of water per day for
domestic and industrial use. Smaller water supply intakes and many induatrial
intakes are also located in this zone.

Zone 2 is characterized by diversity. In the upstream portion of the zone are
Trenton, New Jersey (pop. 92,000) and Morrisville, Pennsylvania (pop. 10,000).
Major land uses include various industries and urban/suburban developaent. The
largest tributary is the Delaware River itself at the head of tide, having an
average annual flow of 11,671 cfs and a 6780 square mile drainage area.
Freshwater flow into the tidal Delaware River, however, varies seasonally and
annually causing (along with other factors) changes in water quality.

Below Trenton, Zone 2 is characterized by small towns such as Bordentown (pop.
4,500), Fieldsboro (pop. 600), Florence (pop. 9,000), and Burlington (pop.
10,000) in New Jersey and Bristol, (pop. 11,000) in Pennsylvania. Also
present are freshwater wetlands, and industrial plants, highway complexes and
increasing suburbanization of the remaining open space. On the Pennsylvania
side of Zone 2 is the U.S. Steel Fairless Works, a large integrated
steel-making facility. In the lower reach of Zone 2 urbanization increases
dramatically, with the last three miles of Zone 2 within the city limits of
Philadelphia. Large suburban developments include Levittown in Bucks County,
Pennsylvania and Willingboro in Burlington County, New Jersey.

-8-



Major tributaries include Crosswicks Creek, Assiscunk Creek and Rancocas Creek

in New Jersey and Neshaminy Creek, Poquessing Creek and Pennypack Creek in

Pennsylvania. Water quality in each is highly influenced by wastewater

discharges and urban-suburban development. Tributaries are tidal in their

lowest reaches and, thus, affected by inflow of Delaware River water.

Zone 2 is used extensively for recreation. Power boating, sailing and fishing

are the predominant recreational uses. River sight-seeing boats operate out

of Philadelphia; at least two dozen marinas, boat yards and public boat ramps

are operated; and parks have been developed adjacent to the river. Swimming

occurs in undesignated areas.

Fishing in Zone 2 is for a variety of fish species, both migratory and

resident. Studies in 1984 identified 43 specie. of fish in the zone. Fish

species using Zone 2 waters for spawning, nursery or pa•• age include

largemouth bass, walleye, alewl fe, herring, shad, yellow and white perch,

striped bass, catfish, smallmouth bass and others. The short-nosed sturgeon,

a federally-designated endangered species, is found in Zone 2 in relatively

large numbers. In 1987 shad spawning was documented in Zone 2, a recent

response to the cleanup of the estuary.

Zones 3 and 4 begin in Northeast Philadelphia and extend downstream to the

Delaware-Pennsylvania-New Jersey state line at Marcus Hook. The thirty mile

reach has historically been one of the most polluted rivers in the United

States (see Chapter 2). In years past, massive amounts of untreated wastes

entered the river in Zones 3 and 4 causing widespread septic conditions and

noxious gases emission.. Due to the cleanup of these wastes, major improve-

ments in water quality and fisheries have been documented in recent years,

making the Delaware Estuary one of the premier water pollution control success

stories in the U.S.

Zones 3 and 4 flow through the Philadelphia-Camden metropolitan area and

adjacent urban and suburban areas. In Philadelphia, Camden, Gloucester City
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and Chester are found extensive networks of combined sewers that discharge
untreated wastewater during rain and dry periods. Industrial development is
extensive and a major influence on water quality as well. In Zones 3 and 4,
14 major industries including oil-refineries, paper manufacturing and others
discharge directly into the river after treatment. Many others send their
wastewater to regional (municipal) treatment plants for treatment.

Major tributaries to Zones 3 and 4 are Pennsauken Creek, Cooper River, Big
Timber Creek, Mantua Creek and Raccoon Creek in New Jersey; and Frankford
Creek, Schuylkill River and Darby Creek in Pennsylvania. The Schuylkill is
the largest Delaware River tributary, draining 15% of the Delaware River
Basin. The lower 8 miles of the Schuylkill is tidal, with a dredged
navigation channel and large oil refining and terminal facilities.

The intensive industrial and port development along Zones 3 and 4 preclude
much recreational access to the river. Minor amounts of swimaing occur
although pollution and safety considerations make such activity dangerous.
Boating is the primary recreational activity during the wamer months. At
least a dozen marinas are found in Zones 3 and 4 and tour boats are operated
out of Philadelphia. In recent years Philadelphia, Camden and adjoining
counties have developed recreation areas along the river. Several waterfront
restaurants have opened in recent years, and this portion of the estuary
appears to be on the threshold of intense commercial, residential and
recreational development. This new interest in the old urban waterfronts is a
testimony to cleaner water and represents significant economic benefits
accrued from investments made in water pollution control facilities.

Fishing occurs in Zones 3 and 4 although diminished by pollution and lack of
river access. A variety of fish can be found in Zones 3 and 4, but their
numbers at anyone location or time are uncertain. Studies in 1985 and 1986
found 36 species of fish including herring, white perch, American shad,
various catfish species, blue crab, alewife and many others. Important sport
fishes migrate through the zones or reside temporarily' in the zones, but do
not use them for spawning or as a nursery area. Recent increases in the size
and distribution of American shad runs in the non-tidal Delaware River and the
establishment of a viable year-round (albeit marginal) fish population in

-10-
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~I 32 The Complete Handbook o( Hazardous Waste Regulation

model which is a ground-water transport model. The VHS model assumes
reasonable worst-case conditions to model the transport of toxicants from
disposal sites to nearby receptors. More specifically, the model estimates
the abiliry of an aquifer to dilute the toxicants from a specific volume of
waste and predicts toxicant levels at a receptor well. The predicted levels
of):oxicants are then compared to health-based standards for those com-
pounds in an effort to evaluate the hazard potential. The VHS model is
discussed in detail in 50 FR 48886 and 51 FR 41084.

Characteristics of Hazardous WIIltl

Section 3001 of RCRA requires EPA to develop and promulgate criteria
for identifying characteristics of hazardous waste that are separate from
the listed wastes. The primary responsibility for determining whether a
waste exhibits a characteristic rests with the generator. Characteristics
were selected that were measurable by standard available testing proto-
cols. Thus, EPA established that ignitability, corrosiveness, reactivity, and
extraction procedure toxicity (collectively known as ICRE) are the char-
acteristics of a hazardous waste.

Ignitability (0001)

A waste is an ignitable waste if it meets any of the following conditions:

1. A liquid 'that has a flash point of less than 140°F as determined by
either a Pensky-Martens or a Seta flash closed-cup test.

,Jk "'L14~'determined by using the paint filter test (PFT), EPA test
method No. 9095. A sample o( the waste is placed onto a paint filter
(400 micron or No. 60 mesh). I( any liquid seeps through the filter
within 5 minutes, it is considered a liquid.
There is an exclusion (rom the ignitable characteristic (or aqueous

\;.:;.~?I1!l.i~at (ail the flash point test and contain less than 24 percent
afc67ror.uriginally, this exclusion was intended (or alcoholic bever-
ages such as wine (45 FR 33108). However, the regulatory language
is ambiguous regarding the extent o( this exclusion. OSW ER Direc-
tive No. 9443.02 states, "while the Agencys intent was that this ex-
emption apply to potable beverages only, because the term alcohol
was used instead o( ethanol, all aqueous wastes which are ignitable
only because they contain alcohols (here using the term alcohol to
mean any chemical containing the bydroxl [-OHJ [unctional group)
are excluded (rom regulation." The directive also defines the term

""~ .•.. '.J .~,' ..,. ":, ':"
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"aqueous solution" by stating, "With respect to what constitutes an
aqueous solution, such a solution is one in which water is the pri-
mary component. This means that water constitutes at least 50 per-
cent by weight o( the sample."

2. Solids that can spontaneously combust through friction, absorplion,
or loss of moisture. At this time, there is no standardized test to
determine this; however, EPA is developing such a test.

3. It is an ignitable compressed gas as defined by the Oepartmem of
Transportation (DOT) in 49 CFR 173.300.

An ignitable compressed gas must first meet the definition o( a com-
pressed gas, which is "any material or mixture having in the COII-

tainer an absolute pressure exceeding 40 p.s.i. at 70°F or, regardless
of the pressure at lO°F, having an absolute pressure exceeding 104
p.s.i. at 130°F; or any liquid flammable mixture having a vapor pres-
sure exceeding 40 p.s.i. absolute at WOOF." A material meeting the
definition of a compressed gas is ignitable i( it is either a mixture or
1J percent or less (by volume) WIth air, [orms a flammable n/lXIIII",
or the flummable range with air is wider than 12 percent regardless
of the lower limit; the flame projects more than 18 inches beyond the
ignition source with valve opened [ully, or, the flame flashes back and
bums at the valve with any degree o( valve opening; or there is any
significant propagation o( flame away (rom the ignition Source.

4. It is an oxidizer as defined by DOT in 49 CFR 173.151.

An oxidizer is a substance that yields oxygen readily when tnuolued
in a fire, thereby accelerating and intensifymg the combustion o] or.
ganic material. There is no prescribed test (or determining this clas-
sification. DOT does give examples o( oxidizers such as chlorate,
permanganate, inorganic peroxide, or a nitrate.

Corrosivity (0002)

A waste is a corrosive waste if it meets any of the following criteria:

1. It is aqueous and has a pH of 2 or less or 12.5 or more

2. It is a liquid and corrodes steel at a rate of 6.35 mm or more per year
as determined by the National Association of Corrosion Engineers
(NACE).
Wastes in a solid phase, as determined by the paint filter test, are nut
considered corrosive wastes (45 FR 33108).

<0",1
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Reactivity (D003)

The reactivity characteristic requires a determination based more on
judgement than a standardized quantitative determination except for ex-
plosiye~;.(Cf~a~.Aor B) and toxic (sulfide and cyanide) gas generation.
If a material can cause the generation of harmful vapors or fumes that

can present a danger to human health or the environment, reacts violently
with water, or has the ability to explode without detonation, it is consid-
ered a reactive hazardous waste.
Fors~lfi,!e. and cyanide gas generation, using the prescribed test

method;·iNree (not total) cyanide is generated at 250 mglkg of waste or
more, or free sulfide is generated at 500 mglkg of waste, it is considered a
reactive hazardous waste.

Toxicity (D004-17)

EPA has determined that one of the most significant dangers posed by
hazardous waste stems from the leaching of toxic constituents of land-
disposed wastes into ground water. Consequently, the toxicity character-
istic is designed to identify wastes that are likely to leach hazardous con-
stituents into ground water under improper management conditions. ErA
established a testing procedure that extracts constituents from a solid
waste in a manner which simulates the leaching action that can occur in a
landfill. EPA has made the assumption that industrial waste would be co-
disposed of with nonindustrial waste in an actively decomposing munici-
pal landfill situated over an aquifer. It is important to note that for the
purposes of determining whether a waste is hazardous using the toxicity
test, it is irrelevant that a person does not, in fact, co-dispose of their
hazardous waste in a municipal landfill or in any type of landfill.
The toxicity test, also known as the extraction procedure toxicity test

(EP Tox), requires a representative sample of the waste to be subjected (0

an acidic solution (e.g., acetic acid at a pH of 5.0). After 24 hours, the
resulting extract is then tested to determine if it contains any of the con-
taminants identified in the National Primary Drinking Water Standards
promulgated under the Safe Drinking Water Act as depicted in table 1. If
the waste is a liquid, it does not need to be subjected to the acidic solution.
The liquid will be considered the extract and analyzed for the contami-
nants accordingly.

Extraction Procedure for Oily Wastes (EPOW) If a waste being analyzed
with the EP toxicity test contains one percent or more of grease or oil, the
waste is subject to the EPOW, EPA test method No. 1330. The EPOW
method requires the sample to be separated into liquid and solid compo-
nents by filtration. The solid phase is treated with specified solvents. The

I:

I
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J,
TABLE I EP toxicity levels.

HazardousWasleNo. Contaminanr

0004 Arsenic
0005 Barium
0006 Cadmium
0007 Chromium"
0008 Lead-
0009 Mercury
0010 Selenium
DOll Silver
0012 Endrin
0013 Lindane
0014 Methoxychlor
0015 Toxaphene
0016 2,4·0
0017 2,4,5-TP Silvex

Maximum concc:nrralion (mg/I)
~
~ j

~~

t,
4I~
{~
\·i,;;..,

5.00
100.0

1.0
5.0
5.0
0.2
1.0
5.0
0.02
0.4
10.0
0,5
10.0
1.0

i.

t

'I" the £1' toxicitv ,,,'. the term chromium mean! total chromium.

';i

resultant residue from this treatment and the original liquid cornpouenr
are analyzed for the contaminants in table 1. If any of the contarmnanrs
exceed the listed maximum concentration levels, the waste is considered
EP toxic for the exceeded component.

.~.
Toxicity Cturactetistic Leaching Procedure (TCLP)-The TCLP will ul-
timately take the place of the EP toxicity test. The proposed TCLP wrl
add 38 organic consrirucnrs (0 the current list for a total of 52. The pro.
posed test procedure, ErA test method No. 1310, has revised the exrrac
tion procedure for easier and more consistent results. The TCLI' was lill'
alized on November 7,1986 (51 FR 40572), solely for the purpose of the
land disposal ban (see chapter 6). The test is expected to become final III
the winter of 1988 for the purpose of hazardous waste determination,

L IAe I.
v.
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Special Categories 01 Waste

The following sections outline the requirements for special categories 01
hazardous waste. These categories are found in different sections of the
regulations but have been grouped here for easier reference.

Mixture Rule

A mixture of any amount of hazardous waste and a solid (nonhazardous]
waste is considered a hazardous waste (Section 261.3(a)(2)(iii) J. (There IS
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Appendix II
EPA-listed Hazardoul Waltel

EPA w.ate ••••• r Huenieul w.ate Huenl coder

FOOl

Hazardous Waste From Nonspecific Sources

F002

FOO]

The following spent halogenated solvents used in degreasing:
tetrachloroethylene, trichloroethylene, methylene chloride,
I,I,I-Irichloroerhane, carbon tetrachloride, chlorinared
fluorocarbons, all spent solvent mixture/blends used in
degreasing conraming, before use, a total of ten percent or
more (by volume) of one or more of the above halogenated
solvents or those solvents hsted in F002, F004, and FOOS; and
still bottoms from rhe recovery of these spenl solvents and
spent solvent mixtures.

The following spent halogenated solvents: tetrachloroethylene,
methylene chloride, trichloroethylene, 1,I,l-lrichloroethane,
chlorobenzene, 1,I,2-lrichloro-I,2,2-lrifluoroethane, 0-

dichlorobenzene, and rricblorofluoromerhane, all spent solvent
mixtures/blends containing, before use, a 101011 of ten percent
or more of rhe above halogenated solvents or those listed in
FOOl, F004, or FOOS; and still bottoms from the recovery of
these spent solvents and spent solvent mixtures.

The following spent nonhalogenated solvents: xylene, acetone,
ethyl acetate, ethyl benzene, ethyl ether, methyl isobutyl
ketone, n-buryl alcohol, cyclohexanone, methanol; all spent
solvent mixtures/blends containing, before use, one or more of
the above nonhalogenared solvents, and, a total of ten percent
or more (by volume) of one or more of those solvents listed in
FOOl, F002, F004, and FOOS; and still bottoms from the
recovery of these spell I solvents and spent solvent mixtures.

The following spent nonhalogenared solvents: cresols and
cresylic acid, nitrobenzene; all spent solvent mixtures/blends
containing, before use, a 101011 of ten percent or more (by

'11a •• rd cud es are C = WHOSIVC, II = a.oldy h ••• rdous, I = igniuhl<, It = 'UlIIVt, and
T = roxie.

(T)

(T)

(I)

(1')
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EPA wilsIe number Hllzllrdous wilsIe Hazard code' EPA wIlSIe number Hazardous WIlSIe Hlzlrd code'

volume) of one or more of the above uonh,llogenated solvent» (except for precious metals heat treating qlll:ll(hing

or those solvents listed in 1'00 I, 1'002, and I'OOS; and Ihe ~II" wastewater treatment sludges)

bottoms from the recovery of these spent solvcut-, Jnd SP"III
F024 Wastcs including hut not limited to distillation residues, heavy

(I

solvent mixtures. ends, tars, and reactor clean-out wastes from the production
1'00 ~ The following spent nonhalogenated solvents: toluene, methrl (I,T) of chlorinated aliphatic hydrocarbons, having carhon content

ethyl ketone, carbon disulfide, isohuranol, pyridine; all spent from one 10 five, utilizing free radical catalyzed processes

solvent mixtures/blends containing, before use, a total of ten (Does not include light ends, spent filters and filter aids, spent

percent or more (hy volume) of one or more of the above dessicants, wastewater, wastewater treatment sludges, spent

nonhalogenated solvents or those listed in fOO I, 1'002, and catalysts and wastes listed in 261,32)

HUH; and the still bottoms from the recovery of these spent
1'020 Wastes (except wastewater and spent carbon from hydrogen (II

solvents and spent solvent mixtures, chloride purification) from the production or manufacturing
ro06 WJstewater treatment sludges from electroplating operations (T) use (as a reactant, chemical intermediate, or component in a

except from the following processes: (I) sulfuric acid formulating process) of tri- or rerrachlorophenol or of

anodizing of aluminum; (2) tin plating on carbon steel; (l)zinc intermcdiates used to produce their pesticide derivatives (Docs

plating (segregated basis) on carbon steel; (4) aluminum or not include wastes from the production of I kxachlorophene

zinc-aluminum plating on carbon steel; (S) cleaning/stripping from highly purified 2,4,5-trichlorophenol)

associated with tin, zinc, and aluminum plating on carbon
F021 Wastes (except wastewater and spent carbon from hydrogen (I

steel: and (6) chemical etching and milling of aluminum chloride purification) from the production or manufacturing
HII'J Wastcwater treatment sludges from the chemical conversion (T) use (as a reactant, chemical intermediate, or component in a

coating of aluminum formulating process) of pentachlorophenol or of intermediates

1'007 Spent cyanide plating hath solutions from electroplating (R,T)
used to produce its derivatives

operations {except for precious metals c1Cl:troplaling spcnr 1'022 Wastes (except wastewater and spent carbon from hydrogen (I

cyanide plating hath solutions) chloride purification) from the manufacturing use (as a

!'OOH Plating bath sludges from the bottom of plating baths from (R,T)
reactant, chemical intermediate, or component in a

electroplating operations for which cyanides are used in the
formulating process) of tetr a-, penra-, or hexachlorohenzcnes

process (except for precious metals e1l'(troplatin~ platin~ halh
under alkaline conditions

sludges) 1'023 Wastcs (except wastewater and spent carbon from hydrogen (I

FOO'J Spent stripping and cleaning bath solutions from electroplating (R,T)
chloride purification) from the production of materials on

opera lions for which cyanides are used in the process {except
equipment previously used for the production or

for precious metals dectroplatin~ SP"III stripping and <It'aning
manufacturing use (as a reactant, chemical intermediate, or

halh solurions]
component in a formulating process) of rri- and
tctrachlorophenols (Does not include wastes from equipment

FOIO Quenching hath sludges from oil barhs from metal heat (It,T) used only for the production or use of hcxachioroplll'ne [r om

treating operations for which cyanides arc used in the proces highly purified 2,4,5 -rrichlorophcuol)
(except for precious m,'tal, hl'al-Irl',lIing qU"IKIIIII~ h,lIlt ,
~llIdge,) I HI26 Wastes {except wastewater and spent carbon from hydrogen (I

HIli Spent cyanide solutions from S;JIt h.uh pOI <leaning trum uu-r.rl
I

chloride purificauon) [rmu the production of materials on

(R,T) equipment previously used for the manufacturing use {as a
hl'al Irl',lIillg opl'falioll\ ("Xll'pi for prl'l iOIl' 111('1..1,ht',11 rc.u t ant , clu-mical illlt'fme.ii.IIl', or component ill a
1rl',lIl1lg '1"'111 lyallide \I.I\lIioll> from , ..1, h.uh pOI dl',l1l1l1g) formu/atmg process) ot rcu.r, pcnra-, or hex.lchloroh"IIIl'IIl'

III I.! (~uenthing wastewater treatment ,Iu"ge~ from metal heat el) under alkaline condiuons

trt'atin~ opcr.uious for which cyanides arc u,ed ill rhc pr<>cns
,

1'027 Discarded unused formulations containing trio, tetrn-, or {I,

L
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Hllzllrd code'EPA wilsIe number Hazllrdous wilsIe

I02K

pentachlorophenol or discarded unused formulations
mntainin~ compounds derived from these chlorophenols
(Docs not include formulations containing hexachlorophene
synthesized from prcpuritied 2,4,5-trichlorophcnol as thc ",Ic
l/ 111IIHmcnt

Residues resulting from the incineration or therrnal rreaunem
of soil contaminated with EPA hazardous wastes numbered
IOlO, F021, HI22, HIB, 1'026, and F027

Hazardous Wastes horn Specific Sources

KOO I

K002

KOO I

K004

K00 ~

Kllllh

1\007

KOOX

Wood Preseruatiues

Hottorn sediment sludge from the treatment of wastewaters
from wood preserving processes that use creosote and/or
pentachlorophenol

Inorganic l'iKII//!//(S

Wastewater treatment sludge from the production of chrome
yellow and orange pigments

Wastewater treatment ~llIdgc from the pr oduction of
molybdate orange pigments

Wastewater treatment sludge from the pruducrion of zinc
yellow pigments

Wastl'water treatment sludge from the producuon of chrome
green pigments

Wastewater treatment sludge from thr production of chroml'
oxide gre~n pigments (anhydrou~ and hydratcd)

Wa~tcwatl'f trc.umenr silldgc from thc pr",llIllion of iron hlur
l'igmelllS

Oven residue from the production of chrome oxide griTn
I'igmcnts

(I)

(I)

(I)

(I)

(I)

(n

(T)

(T)

(I)

Appelldix
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Hllzardous WilsIe Hazard code'EPA waste number

K009

KO 10

KOtt

Kon

KOl4

K015

K016

K017

KO \II

K019

K020

K021

K022

Organic Chemicals

Distillation borrorns from the production of acetaldchyde from

ethylene

Distillation side cuts from the production of acetaldehyde

from ethylene

Bottom stream from the wastewater stripper in the production

of acrylonitrile

Bottom stream from the acetonitrile column in the production (R,T)

of acrylonitrile:

(I)

(I)

(II)

K02.1

Bottoms from the acetonitrile purification column in the

production of acrylonitrile:

Still hotroms from the distillation of benzyl chloride

Heavy ends or distillation residues from the production of

carbon tetrachloride:

Heavy ends (still bottoms) from the purification column in the

production of epichlorohydrin

Heavy ends from the fractionation column in ethyl chloride

production

Heavy ends from the distillation of ethylene dichloridc in
ethylene dichloride production

Heavy ends from the distillation of vinyl chloride in vinyl
chloride monomer production

Aqueous spent antimony catalyst waste [roru t1l1orollll'thanl's

production

Distillation bottom tars from the production of phenol/
acetone from cumene

Distillation light ends from the production of phthalic

anhydride from naphthalene

Distillation bottoms from the production of phthalic
3nhydridl' from naphrh.rlcne

Distillation light ends from the pr oducriou of "luh,litc
anhydride: Irorn o-xylcne

Distillation bottoms from the production of phthalic
anhydride [rum o-xylcne

(I)

(I)

(I)

(I)

(I)

( I)

(I)

(I)

( I)

(II

K024
(I

K093 f I

K094 f I



21)4
A{'/lf'lldix

EPAwasle number Hazardous wasle Hazard code'

KOlO

KO!!J

KI01

KIfH

KOH~

K IO~

Kill

KJ 12

Kill

K 114

K01~ J)i~lillalion ho((oms from the production of nilroht'nzclH' hy
the nirrution of hcnzcnc

Slripping ~Iill lails from the production of mtlhyl t'lhyl
pyrulun-s

CClllrifngc and dislilLllion residues from toluene diisocyanalc
production

Spem calalYSI from rhe hydrochlorinalOr reactor in the
production of J, I, I-Irichloroclhane

Wa,'e frOIl1 the product steam SHipper in the production of
I, I, I-I richloroelhane

Dislillalion bottoms from the production of I, I, l-rrichloro-
t'lhJne

KIWi

K017

K02H

K1/2'1

KO'l~

K I/'J(, I lcavy e'lIh from the heavy ends collll11n from Ihc productjun
of I, I, I-Irichloroclhane

Column bottoms or heavy ends from the cOl11hined prodlll'lion
of Irichloroclhylene and pcrchloroclhylcnc

Distillation bottoms from aniline production

Process rcsidllcs from aniline eXlraclion frorn the production
of aniline

Coruhined waSll'wa'er Slreams gCIl<'f:llnl frolll Ililrobt'nlellt'l
aniline produl'lion

I>islill:llion or Iracuonarion column ho((oll1s from 'hc
produclion of chiorohelllellcs

Separated aqueous stream from rhe reactor product wa~hing
~Iep in the production of chlorohenzenes

Prodncl washwalers from the produl'IiOIl of dillilrololucnc via
nitranon of lolucne

Reaction by-product water from the drying column in the
production of loluenediallline via hydrogclla,ioll of
dinilrotolul'nc

COllllcnscd liquid lighl ends from Ihc purificllioll of
lolllt'lu·dialllillt· ill ,he prodlluioll of lolllt'lll'<li,lIlllJll' \'1.1

Ioydrogt'll.llIon of dillilrolollll'nc

Vicinals from the purification of 'oluenedialllillt· in ,Iol'
prodllclion of tolllt'nniialllillt' via hydrogell.llloll of
dlllilr"",lunll'

(n
(I')

(R,n

(I)

(T)

(T)

(I)

(1')

(T)

(I)

(1')

(n
(I)

(C,T)

(T)

(I)

(I)

Appendix 29)

EPA wasla number Hazardous wasla Hazard coda'

KII5 Heavy ends from the purification of toluenediarnine in the ('n
production of roluenediarninc via hydrogenation of
dinitrotoluene

Kiln Organic condensate from rhe solvenr recovery column in the ( I)
production of toluene dusocyun.ue via phosgcnation of
tolucnediaminc

KII7 Waslewaler from the reactor vent gas scrubber in the (I')
producuon of ethylene dibrornide via brornination of erhene

KIIR Spent adsorbent solids from purificanon of ethylene dibromide (I')
via brorninarion of ethene

K\36 Still bon oms from the purification of ethylene dibromide in ('I)
the production of ethylene dibromide via brorninarion of
erhene

Inorganic Chemicals

K071 Brine purification muds from the mercury cell process in (I)
chlorine production for which separ arely prepurified hrine is
nOI used

K071 Chlorinated hydrocarbon W;1Sle from the pur ificarion step of (I)
the diaphragm cell process usill~ ~raphilc anodes in .:hlorine
production

KJ06 Waslewaler treatment sludge from the mercury cell process in (I)
chlorine production

Pesticides

KO] 1 By-product salts generated in the production of MSMA and
cacodylic acid

WaSlewaler treatment sludge from the production of chlord.me

Waslewaler and scruh water from Iht' chlor inauon of cydo-
pcur.nlu-nc in rhc I'rodutlion of chlor d.uu-

hirer solids from the filrrntion of ht'Xadolor<tcydol'l'lrradil'llc
in the producrinn of chlordane

Vacuum stripper discharge from rhc chlordanc chlorinator in
the producuon of chlordane

(I)

(I)

K012

KO 11

(I)

(I)

K014 (I)

K097
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EPA waste number Hazardous waste Hazard code'

KOIS Wastewater treatment sludges generated in Ihe production of cn
creosote

KOIt) Still bottoms from toluene reclamation distillation in the (I)
production of disultoton

KOl7 Wa,tewater rrcauneur sludges from the production of Cl)
Ji>u/folon

KOIH Wastewater from the washing and stripping of phorare el")
production

KOI'! lilter cake Irom the distillation of diethylphosphorodithioil: (I)
acrd in the production of phorare

K040 Wastewater treatment sludge from the production of phorare (T)
KO·II Wastewaler treatment sludge from the production of el)

toxaphene

KOYH Untreated process wastewater from the production of CI)
toxaphene

K04l I [cavy ends or distillation residues from the distillation of (I)
tetracl.Jorobenzene in the production of 2,4,5-T

K04J 2,6-Dil:hlorophenol waste from the production of l,4-1> cn
KOY9 Untreated wastewater from the production of l,4-J> CI)

EXfl/osi(l('s

KOH Wa\tewalcr treatment sludges from the manuLIlIuring and (I{)
pron".,ing of explosives

KOH Spent carhon from the treatment of wnstcwater nllllaining (I{)
explosives

K04t) Wastewater treatment sludges from the manufacturing, (It)
formulalion, and loading of lead-based initialing compounds

K047 l'ink/rcd water from TNT operations (R)

l'ctrulrurn Nt'fillillg

K04H /li"ol\'l'll air [ln.u.uinu (/li\F) fI";1I Iruru Ihe p,"rllll'UIII (I)
rdillillg indmlry

Kn,I'1 <,,1,,1'"If (,11I1I1,i"n ,,,lid, [rorn d,e 1'('11111(,(11"rdilllllg 1I"1t",, \ III

L
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Hazardous waste HIllrd code'EPA Wlstl number

K050 (T)

K051

K052

K061

K062

K069

KIOO

KOR4

KIOI

KI02

KOHt)

Heat exchanger bundle cleaning sludge from the petroleum
refining industry

API separator sludge from the petroleum refining industry

Tank bottoms (leaded) from the petroleum refining industry

(T)

en

lron and Steel

Emission control dust/sludge from the primary production of (T)
steel in electric furnaces

Spent pickle liquor generated by steel finishing operations of (C,T)
facilities within iron and steel industry SIC codes .H I and .H2,

Secondary t.ead

Emission control dust/sludge from secondary lead smelnng

Waste leaching solution from acid leaching of emission control
dust/sludge from secondary lead smelting

(I)

cn

Veterinary Pharmaceuticals

Wastewaler treatment sludges generated during the production
of veterinary pharmaceuticals [rom arvcnu, or oq~,lJlo-arsenic
compounds

Distillation tar residues from the distillation of aniline-based
compounds in the production !)f veterinary pharmaceuticals
from arsenic or organo-nrscuic compounds

Residue from the use of activated carbon for decolorization in
the production of veterinary pharmaceuticals from arsenic or
organo-arseuic compounds

(/)

(/)

cn

lnl: lormul.uion

Solvcnr wnslu-s and ,llIdgn, CIIl'>IIC wa~hl"> .uul ,llIdgn, or
w.nrr wa,I,,', and ,llIdgn from lll',"lrrl~ ruh-, and t'"rril'lIIl'111

( II
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EPA waste number Hazardous waste Hazard cnde'

uscd in the formulation of ink from pigments. driers. soaps,
alld ~t,l"ilizns containing chromium and Icad

Coking

Ko{'() Anllllollia ,till lime ~Illdge [rom coking opcrarious

Decallter tank tar sludge from coking operations

(I)

(1')KOH7

Appwdix

POB
1'002
1'057
1'058
1'066
POOl

299

Commercial Chemical Products

The following P code wastes are considered acutely hazardous.

1'002
POOJ
1'070
1'004
PODS
1'006
1'007
1'008
1'009
1'119
1'010
1'012
1'011
1'011
1'012
1'038
1'054

Acetaldehyde, chloro-
Acetamide, N-(aminothioxomethyl)-
Acetamide, 2-fluoro-
Acetic acid, fluoro-, sodium salt
Aceumidic acid, N-I (merhylcarbamovlloxv [rhio-, methyl ester
3_(alpha_atetonylbenzyl)-4-hydroxY'0umarin and salts, when present nt

concemrations greater than 0.3%
l-Acetyl-2-thiourea
Acrolein
Aldicarh
Aldrin
Allyl alcohol
Aluminum phosphide
S-(Aminomelhyl)-J-isoxazolol
4-aAminopyridine
Ammonium picrate (R)
Ammonium vanadate
Arsenic acid
Arsenic(lII) oxide
Arsenic (V) oxide
Arsenic penroxide
Arsenic trioxide
Arsine, diethyl
Aziridine

1'013 Barium cyanide
1'024 Benzenarnine, 4-chloro-
1'077 Benzenamine,4-nitro-
1'028 Benzene, (chloromelhyl)-
1'042 1,2-Benzenediol, 4-1( l-hydroxy-2 -(mclhyl-amino)elhyl) 1-
PO14 Benzenerhiol
1'028 Benzyl chloride
PO I 5 Beryllium dust
PO 16 Bis(chloromelhyl) ether
PO17 Bromoacetone
PO 18 Brucine

1'021 Calcium cyanide
1'12l Camphene, m:tadlloro-
1'lOl (:arhalllilllido~dt'IIt'l( alid
!'Oll Carbon bisulfide
1'022 Carbon divulhdc



J()()

L._. ' .

Af'f'{,lIdix

1'09 )
1'01 J
POl J
l'Ol-t
1'016
POll
1'029
POlO
pOll
1'011

Carbonyl chloride
Chlorine cyanide
(:h loroucetnldchydc
1'-( .hloroanilinc
I· (0-( 'hlornpbenyllrhiouren
.\.( .hlr rropropioni t rile
Copper cyanides
Cyauidcs (solnhl« cyanide salts), not elsewhere specified
( :yanogcn
(.)'.IIIII/':l'1I chloride

1'016
1'017
I'(JIII
I'll 19
I'O-tl
l'O-t1J
I'O-t J
1'044
I'(J-t)

I )ichl, irophenyla rsinc
Dieldrin
I )icthylarsinc
(),< )-I>iethyl S-12-(ethylthio)ethyll phosphorodirhioare
I )iethyl-p-nitrophenyl phosphate
O,O-Diethyl O-pyrazinyl phosphororhioate
I>ii~()propyl fluorophosphate
I )illlethoate
I, I-I )illll'l hy I· 1-(lIIethy Ithio)- 2 -hur anone, ()-I (IIII.'Ihylamino Icarhony II
oxime

(),O-Dllllclhyl ()-p-nilrophl'n)'1 phosphurorhio.uc
I lilllelhylniuo~allline
alpha.alpha -I Jirnethylphcnethylanu ne
4,6·Dinitro-o-ncsol and salts
-t,6·1 )inil ro-o-cyck .hcx ylphenol
2,-t -I liniullphl'lwl
Illllosch

1'071
1'0111
1'046
1'0-17
1'014
1'0411
1'010
POll 5 I 111'11I)sphoralllitil', ol'lallll'lhyl
1'019 I )i~ul(olon
1'049 l,-t-I>ilhiohillret
1'1 ()'J I litillopyrophosl'llOric acid, ret methyl ester

P050 Endosulfan
1'088 l.ndothall
P051 Eudrin
1'042 Epinephrine
1'046 Ethauanune, 1,I-dimcthyl-2-phcnyl-
I'OH4 fthcnamine, Nvmerhyl-Nvuitroso-
1'1() I 1;lhyl cyanide
1'0)4 l.thylcuuuiue

1'097 Iamphur
1'0)6 Huoriuc
1'0)7 Huoruacctamide
1'058 Huoroaceric acid, sodium salt
I'Of,) lulruinu, acid, mcrcur yf l l) s.ilr

Appendix

1'059
1'051

1'0]7

1'060

.lOI

1'004

Heptachlor
I ,2.3,4,1 O,10_Hexachloro-6,7-epoxy-I,4,4a,5,6,7,8,8a-octahydro-
endo.endo-l ,4:5 ,8-dilllethanonaphthalcne

1,2,3,4,10,1 O,-Hexachloro-6,7-cpoxy-I,4,4a,5,6,7 ,8,8a-octahydro-
endo, cxo-I,4:5,8-dimethanonaphlhalcnc

1,2,3,4,10,10-1 texachloro-I,4,4a,S,II,lIa-hexahydro-1 ,4:5,8-endo, end»-

dimethanonaphthalene
1,2,.1,4,10,10- Hexachloro- I ,4,43,S ,1I,lb-hexahydro-1 ,4: 5 ,8-endo, exo-

dilllclhanonaphthalcnc
llexachlorohcxahydro-cxo, cxo-dillll'lhanonaphthalene 1'062 Hexaerhyl

tetraphosphale
HyJrazinecarhothioamide
Hydrazine, methyl-
Ilydrocyanic acid
Hydrogen cyanide
Hydrogen phosphide

1'060

PI16
1'068
I'06J
P06J
1'096

1'064
1'007

Isocyanic acid, methyl ester
J(211)-is()xawlonc,5-(aminomethyl)-

1'092
1'065
1'016
1'112
1'118
POS9

Mercury, (acetato-O)phenyl-
Mercury fulminate (R,T)
Methane,oxyhis(chloro)-
Methane, rerranirro- (R)
Merhanethiol, rrichloro-
4,7-Mcthano-III-indenc, 1,4, S,6,7 .R,Il-heplachloro- 1a,4,7,7a-tcrrahy-

dro-
1'066 Methomyl
1'067 2-Methylaziridine
P068 Methyl hydrazine
1'064 Methyl isocyanate
1'069 2-Methyllactonitrile
1'071 Mcthyl parathion

1'072 alpha- Naphthylthiollrea

I'07J Nickel carbonyl

"074 Nickle cyanide
1'074 Nickle(lI) cyanide

1'073 Nickle retracarbonyl
1'075 Nicotine and salts

"076 Nitric oxide
1'077 p-Nitroaniline
P07S Nitrogen dioxide
1'076 Nitrogen(lI) oxide

1'078 Nitrogcutl V] oxide
1'081 Nitroglycerine (It)

1'082 N- Nur osodimci hylarnine



J02

1'1 III
1'0911
I'(N9
1'070
1'101
POl?
1'069
1'0111
1'017
1'101
1'001
I'OOS
1'067
1'101
1'0011
1'07S
1'111

A,'pClldix

1'0114 N-Nilrosomclhylvinylamine
I'OSO .S-Norhorlll'llc-2,.I-dimelhanol, 1,4,5,6,7,7 -hexachloro, cyclic sultire

(,()IIS (klalllclhylpyrophosphoramidc
1'0117 Osrnium oxide
I'OH7 Osmium tetroxide
l'OIlH 7-()x,lhiq'c!o-ll.2.11 hcplanc-2,.I-dicarhoxylic acid

1'0119
1'014
1'04H
1'047
1'020
1'009
1'016
1'092
1'09 I
1'094
1'095
P096
1'041
1'0-1,1

l'ar arhion
I'heuol, 2-cyclohexyl-4/i-dinitro-
I'henol, 2,4-dinilro-
Phenol, 2,4-dinilro-6-mclhyl-
I'hmol, 2,4-dinilro-6-( l-methylpropyl)-
I'hcnol, 2,4,6-lrinilro-, ammonium salt (R)
l'henyl dichloroarsine
Phenylmercuric acetate
N·l'lu:nylthiollfea
I'hor are
I'hosgcne
Phosphine
I'hosphoric acid, dierhyl p-nitrophenyl ester
Phmph.,r(J(lithi.,ic acid, (>,<>-dimclhyl S-12-(lIIclhylamino)-2-oxycthyl I

ester

1'llOsphoro()uoric acid, bis( I-melhylelhyl)cslcr
l'hosphororhioic acid, O,O-diclhyl S-(clhylthio) methyl esn-r
Phosphorothioic acid, O,O-dielhyl O(p-nilrophcnyl) ester
l'hnsphorothioic acid, O,O-diethyl O-pyrazinyl ester
l'hosphorothioic acid, O,O-dimclhyl 0-' p(dimcthylamino)-sulfonyl)

phenyl Iester
l'lumbaue, terraethyl-
I'orassium cyanide
l'orassiurn silver cyanide
I'ropanal, 2 -rnet hyl- 2 -(methylthio )-0-1 (mcl hyl.unino) carhony llox imc
l'ropanenirrile
Propanennrile, 3-chloro
l'ropancnunle, 2 -hydroxy-Zvmerhyl-
',2,1-I'ropanclriol, rnnurare- (R)
2-Propanone, I-bromo-
I'ropargyl alcohol
2'propcllal
2 propen- 1-01
I ,1· I'ropylt:llilll ilit'
1 I'ropYII-I-ol
4 l'yr idm.nninc

l'yr idin«, (5)-3-( l-meth)'I-2-l'yrrolidin)'I)-, and "II"
l'yrClpllt'\I'IHlric acid, Il'tral'thyl "'tn

1'04 I
1'094
1'0119
1'040
l'O<J7

Appe"dix
3()]

1'103 Selenourca
1'104 Silver cyanide
1'105 Sodium azide
P 106 Sodium cyanide
PI07 Strontium sulfide
PI08 Strychnidin- IO-one, and salts
PO III Strychnidin-IO-one, 2,.I-dimethoxy-
1'1011 Strychnine and salts
1'115 Sulfuric acid, thallium(l) salts

PI09
PlIO
PIll
1'112
P062
PI13
PIIJ
PI14
PII5
P045
P049
1'014
1'116
P026
pon
1'093
PIB
1'118

Tetraethyldithiopyrophosphate
Tetraethyllead
'Ietraelhylpyrophosphate
'Ierranuromethane (R)
Terraphosphoric acid, hexaethyl ester
Thallic oxide
Thallium(l\I) oxide
Thallium (I) selenite
Thallium (I) sulfate
Thiofanax
Thiomidodicarbonic diamide
Thiophenol
1hiosemicarhazide
Thiourea, (2-chlorophenyl)-
Thiourea, I-naphlhalenyl-
Thiourea, phenyl
'loxaphene
'Ii-ichloromelhanethiol

PI19
P120
1'120

Vanadic acid, ammonium salt
Vanadium pentoxide
VanadiumfV) oxide

POOl Warfarin, when present at concentralions greater than 0 ..1%

1'121
1'122

Zinc cyanide
Zinc phosphide, when present at concentrations greater than 10 'X,

The following U code wastes are nonacutely hazardous,

11001
11034
111117
11005
11112
II 144
11214

Acetaldehyde (I)
Acetaldt:hydc, rrichloru-
Acetamide, N-(4-ethoxypIH:nyl)-
Acetamide, N-911-f1uoren-l-yl-
Acetic acid, ethyl ester (I)
Acetic awl, lead salt
Acetic acid, thalliulI\(l) salt



HJ4

II157
11016
IJO 16
1J017
lIO I H
lJIlIH
lI094
lJOII
lIO 14
1I049
1109.1
u ISH
lJ222
lJ IHI
11019
I HUll

11010
110.17
11190
lJ02H
(1069
(101lH
11102
11107
IJlI;'1l

•

lllJ04
IIIJ05
11006
11007
(IOOH
111)09
IIlSO
II IIH
lUB
lJO I I
IJOII
IJO 14
lHJl5
lJO III

A p/J I.'II dix I
J

1
I

11071
U072
1I017
Un3
IIB9
lJ201
lJ127
lJ056
lJI8H
lIno
1I105
1I106
Ul03
1I141
lJ090
1I055
lJI69
lJ 183
lJ IH5
lJ020
lJ020
lJ207
lJOB
lJ234
11021
lJ202
1I120
uozz
uozz
1I197
(JOB
11050
1I085
U021
U073
LJ091
1I09.S

Appendix
11002
1J003
(IH8

Acetone (I)
Acetouunle (I,T)
.Halpha-An:lonylhenzyl)-4-hydroxycollmarin and salts, when present a!

cuncentauous of O.I'X, or less
Acetophenone
2-An"1 ylanuuolluorene
Alt'!)'1 chloride (CR:I;)
Acryl.uuid«
Acrylic acid (I)
Auylllllilrilc
Alanine, l-lp-his(l-chloroelhyl)aminol phenyl-, 1._
I-A1I1111O-I-me!hylhenzene
4- Amino-Lmer h y lbcnzene
Amirrole
Anilinc (I,T)
Auraminc
Az aseriue
Alirino (2',.1',3',4 )pyrrolo (I ,2-a)indole-4, 7 -dione, 6-amino-8-1 ((amino-

carhonyl)oxY)IlIl'lhyl)-I,1 a,2,8,Ha,Hh-hexahydro-8a-lIIerllOxy-5_
methyl-

Benz{J)aceanlhrylene, 1,2-dihydro-l-mclhyl-
Iknz(c)acridine
.l,4-IIC11zanidinc
henz a] chloride
Bcnz(a)a nrhraccne
1,2-Bcnzanlhracene
1,2-lIrnzamhracenc, 7,12-dimc!ht·l-
Iknzenamine (I,T)
Iknzenamine,4,4'-carhonimidoylhis(N,N-dimclhyl)_
Bcnzenamine, 4-chlow- 2 -rnet hyl-
Bcnzcnamine, N,N' -dimclhyl-4-phcnylazo-
I\cnzcnaminc, 4,4' -lIIcrJlylcnehis(2 -t·hloro)-
Bcnzenamine, 2 -rnethyl- .hydrochloride
Benzenamine, 2-me!hyl-,S-ni!ro
Benzene (I,T)
Iknzcnt'Jcc!ic acid, 4 -chloro-a lpha -(4 -ch loro- pheny I) -alpha-h ydrux y,

ethyl ester
Benzene, l-hromo-4-phenoxy-
Benzcnc, chloro
1,2-IIl'nzcncdicarhox ylic acid anhydride
I ,2-lklllcncdiLlrhoxylic acid Ibis(2-clhyl-hl'XyIJl nler
1,2· Hl'n/cncdl, Jrhox ylic acid, dihlll yl ester
1,2 Iklllcncdil.Jrhoxylic acid, dicrJlyl cste r
I ,2-lkllll'llcdicarhoxylic acid, dimethyl ester
I ,2-lkllZt"ncdicrrlwxylir acid, di-n-llclyinler
Ikllnll •., I ,2-dll hl","·
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1I027
lJ244
lJ02H
lJ246
lJ225
lJ030
lJ 128
11172
1111IS

Benzene, 1,.1-dichloro-
Benzene, 1,4-dichloro-
Benzene, (dichloromethyl)-
Benzene, 1,3-diisocyanalOme!hyl- (R,T)
Benzene, dimethyl- (I,T)
1,3-lknzenediol
Benzene, hexachloro-
Benzene, hexahydro- (I)
Benzene, hydroxy-
Bcnzene, methyl-
Benzene, l-melhyl-I,2,4-dini!ro-
Benzene, l-me!hyl-2,6-dini!ro-
Benzene, 1,2-melhylenedioxy-4-allyl-
Benzene, 1,2-me!hylenedioxy-4-propenyl-
Benzene, 1,2-ml:!hylcnedioxy-4 -propyl-
Benzene, [l-merhylerhyl) (I)
Benzene, nitro- (I,T)
Benzenevpenrachloro-
Benzene, penrachloro-nitro-
Benzenesulfonic acid chloride (C,R)
Benzenesulfonyl chloride (C,R)
Benzene, 1,2,4,S-!e!rachloro-
Benzene, (rrichloromerhyl)- (C,R,T)
Benzene, 1,3,5-trini!ro (R,T)
Benzidine
1,2-Benziso!hiaznlin-.l-one,I,I-dioxidc
Benzotj.kjfluorene
Bcnzo(a)pyrene
3,4-Benzopyrenl:
p-Benzoquinone
Benzorrichloride (C,R,T)
1,2-lknzphenalllhrcnc
2,2'-l\ioxiranl: (I,T)
(1,I'-Biphenyl)-4,4' -diarnine
(1,1' -Biphenyl)-4,4' -diamine, 3,3' -diehloro-
(1,I'-Biphenyl)-4,4'-diamine,3,.l'-dimcthoxy-
(1,1 '-Biphenyl)-4,4'-diaminc, J,T-dimelhyl- U024

methane
Bis(2-chloroisopropyl) ether
Bisfdirnerhylrhiocarbamoyl) disulfide
Bis(2-c!hyhc:xyl)phlhalatc (DElIP)
Bromine cyanide
Bromoform
4-Bromopht"nyll'henyl CIlia
1,3-Bu!adienc, 1,I,2,.l,4,4-hcxachloro
1-lIl1lanalllillc, N·blllyl·N-llllro".-
11111aru uc acid, 4 -I His(2 -chloruct h yl)alllinolbclllt'lIc·

Bis(2-dlloroclhox t"



!()(i

II 116
11012
112111
II 1711
II 176
II 177
1I219
(J0,)7
lJ215
II 156
1I0H
1I211
(J1I31
(J034
lJOH
lJ()J6
(J1I26
1)()37
LJIJ39
lJII41
lJ042
I)()H
11IJ46
IIIJ47
110411
1104')
1JIll 2
1I()5()
11051
111152
111152
(J1I53
1I0SS
11246
(J I ')7
(J/) 5 6
(JUS?
1 II III

I'2·111

l

1I/1/ll'lIcilX

U059
lJ060
11061
lJ142
11062
lJ I 3 3
lJnl
11063
lJ063
lJ064
lJ064
tl066
lJ069
11062
lI070
tl071
lJ072
11073
tl074
11075
1I192
1I060
11061
11078
U079
lJ025
U08 I
U082
11240
(J08]
lJ084
(J01l5
II 108
lJ086
lJ087
lI088
11089
lII48
U090
U091
1I092
1109.3
11094
11095
1111'1(.
11097
1I0'J1I

Appendix

11031
II 15')
11160
1I()5J
(J1I74
IJII II

I-Butanol (I)
2·lIlJlanone (I,T)
2·/lIIIJnonc peroxide (R,T)
2·lIl1ll"11al
2·IIU1clle, 1,4·dichloro· (I,T)
II 11111)'1alcohol (I)

Cawdylic acid
Calcium chromate
Carbamic acid, ethyl ester
Carbamic acid, mClhylllilroso-, ethy] ester
Carbamide, N-clhyl·N-nilroso-
Carbamide, N-mclhyl·N-nilroso-
Carbamide, thio-
(:arhamoyl chloride, dimethyl-
Carbonic acid, dirhalliurn (I)salt
Carhonochloridic acid, methyl ester (I,T)
Carhon oxyfluoride (R,T)
(:arhon tetrachloride
Carlwllyllllloridc (R,T)
Chloral
( .hlor amhucil
Chlordane, technical
( .hlornaphazine
( :hlorohmzcne
4-Chloro-m-uesol
I·Chloro-2,J-cpoxypropane
2-Chloroclhyl vinyl ether
(:h loroiorm
Chloromclhyl methyl ether
hel a -Ch lorona ph Ih a lcne
0·( .hlorophenol
4·( Jlloro'(HOlliidinc, hydrochloride
Chromic acid, calcium salt
Chrysene
( .reosore
Cresols
Crcsyhc acid
Crorona ldch yde
Cumene (I)
Cyanogen bromide
1,4'(:ycioht'xadicncdionc
{:yd"hcxallc (I)
Cycl"hexallollc (I)
1,1 ( y,IIII"'III,,,IIl'III', I,!.,I,'I,~, ~ 1"',,1 ,10111111IIIJ~H ( ),,1"1'1'"'1'11.11111.1•.

2,'1 D, "III, ,llld nlt'r,
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Daunomycin
I>DD
DDT
I>ecachloro octahydro·I,J,4-melhcno· 211-cyclohula(c,d) penralen-2-one
Diallare
Diamine (R,T)
Diaruinoroluene
I)ihcnz(a,h)anlhraccne
1,2:5,6·Dihcnzalllhracene
1,2: 7 ,8-I)ihcnzopyrt'nc
Dihenz(a,i )pyrene
1,2 -Dibromo- 3 -chloropropanc
Dibutyl phthalate
s- (2,3 -I Jic h loroa IIyljd iisop ropy IIh ioca rba rna re
o-Dichlorohenzene
m-Dichlorobenzene
p-Dichlorobenzene
3,J' -Dichlorohenzidine
I ,4-Dichloro-2·butenc (I,T)
Dichlorodilluoromelhane
3,5 -Dichloro-N-( I, l-dimelhyl-2-propynyl)henzamide
I>ichloro diphenyl dichloroethane
Dichloro diphenylrrichloroclhane
1,1- Dichloroerhylene
1,2-l>ichloroelhylenc
Dichloroethyl ether
2,4- Dichlorophenol
2,6- Dichlorophenol
2,4-Dichlorophenoxyacclic acid, salts and esters
1,2 -Dichloropropane
1,3 -Dichloropropene
1,2: 3,4·Diepoxyblllanc (I,T)
I ,4·Dielhylcne dioxide
N,N·[)ielhylhyurazine
O,O-Dielhyl-S-mclhyl·dilhiophosphale
Dierhyl phthalate
Dierhylstilbest rol
1,2· Dihydro- 1,6·pyradizincdionc
Dihydrosafrnle
3,J' -Dimerhoxybenzidine
Dimerhylarnine (I)
Dirnclhylamilloazobcnzt"nc
7, I 2-DimclhylbclIl(a)alllhraccne
.1,.1'·I)i n1(:1h yIht'lllidi IIC
al"II,., .•I"Io.. I JIIII"IJ.>'II'l'lI/yll'r.J1I '1"·1",,,J.- (It)
I>illlcd.y Ic,Hballloy I eldondc
1,1·1 )illlt'litylitydrallllt'



.108

lIOOI
1J174
IJOti 7
1J()76
IIU77
IJ 114
III II
11024
11001
lII17
1102)
IJ 1114
111011
III09
1111 II
11247
tJ227
1I04l
11042
IJ071l
IJ07'J
11110
11173
I J()04
11006
11111
11113
lI2l8
1J0lll
I13S9
IJlI4
IJ067
11077
IJ I I S
IJ I 1(,

A {I{II'"d,X

I

1
1

UI17
U076
lJ 118
lJ 119

Appe"dix

IJO<J9
IJ 101
lJ 102
IJ 10 I
11105
I II Oti
lII07
III Oil
IJ 109
IJ I I (J
IJ I I I

1,2 -I>illlelhylhyJrazinc
2,4-I)illlclhylphcnul
Dimethyl phrhai.ue
I lilllt'lhyl sulfalc
2,4-1 >illilrololul'llc
2,ti-1 >illilrololuene
I)i-II-ocryl pluh.il.ue
1,4-l>ioxallc
1,2-1 liphq'lhydrazillc
l Jipropylamine (I)
I)i N-I'ropyillilros:llllille

lJtJ9
lJ 120
lIlll
lJlH
UIH
lJ 115
U 147
lJ213
U 12.S
lJ 114

Erhanal (I)
1'1",llIalllint', N-clhyl-N-llilroso-
Ethane, l,l-dihwIIIO-
Erhanc, I,I-dichloro-
Fth.ine, l,l-dichloro-
1,2 "hh,lIIcdiylhiKarhall1odilhioic arid
l.rh.me , 1,I,I,l,2,l-hcxachloro-
l.rhane. 1,I'-/IIIClhylclwhis(oxy)lbis(2-chloro)-
l.rhaneun nle (I,T)
Ethane, 1,1' -oxybis- (I)
Ethalle, 1,I'-oxyhis(2-thloro)-
Ethalle pcnrachluro-
Erhane, 1,I,I,2-Ielrachloro-
Ethane, 1,1 ,2,l-Ielrathloro-
1'1h .met hioam ide
hhalle, 1,I,I-lrichloro-2,2-his(p-IIIl'lhoxyphcllyl)
Erhaue, 1,2,I-lrichloro-
Ethene, chloro-
Ethcne, 1-chloroerilOxy-
l.rhcnc , I, I-Jichloro-
1'1"<:111:,lram-I,2-didoro-
Erhcnc, I, I ,2,2-lelra.:hloro-
I'lhanol,2,2'-(nilrosoill1ino)his-
Erhanone, l-phenyl-
Ethauoy] chloride (C,R,T)
Ethyl acetate (I)
Elhyl acrylate (I)
hhyl carbamate [urethan)
ElhyI4,4'-dichlorohenzilale
Elhylcne glycol monoerhyl ether
Elhylencbis(dilhiocarball1il" alld)
Elhylclle dihromidc
Etllylt-ne dichloride
Ethylene oxide (I,n
lrhylcn« thinuren

lJ206
lJ \26
lII6l

U\27
uus
IJ 119
lJ tJO
lJ J] I
lJ132
lJ24]
lJIH
U086
IJ098
11099
lJ\09
lJIH
lJ 134
uns
ll096
U\J6

.11)9

Ethyl ether
Erhylidene dichloride
Erhylmethacrylare
Flhylmelhancsulfonate

Ferric dextran
Huoraruhene
Formaldehyde
Formic acid (C,T)
Fur an (I)
2-Furancarboxaldehyde (I)
2,5-Furandione
Fur an, terrahydro- (I)
Furfural (I)
lurfur an (I)

1)-( ;Jucopyranosl' ,2 -dcox y -2( .l-m('I" yl- I-llil ro-sr IIIreid ••)-
Clycidylaldcllyde
Gua nidine, N -nit roso- N -methyl- N 'II it ro-

Ilexachiorohenzene
Ilexachiorobutadiene
llexachlorocyclohexanc(gamma isomer]
I fcxachlorocyclopel1ladiene
l Iexachloroerhanc
l Iexachloropheue
Ilexachioropropene
Ilydrazinc (R,T)
Ilydrazine, 1,2-diethyl-
Ilydrazinc:, I,I-dimethyl-
Ilydrazine, 1,2-dimedlyl-
lIydrazine, 1,2-dil'hcllyl-
Hydrofluoric acid (C,T)
Ilydrogen fluoridc (en
Hydrogen sulfide
lIydroperoxide, I-melhyl-I-phcnylclhyl- (R)
llydroxydimethylarsine oxide

lJI16
lI137
U 139
LJ 140
lII41

2-lmidazolidinclhione
Indeno( 1,2,3 -cdjpyreue
Iron dextran
Isobutyl alcohol (I,T)
lsosalrolc

1J142 Kepone



Jl()

lJ 147
lJ 141l
LJH'J
III SO
III 5 I
1115.2
!JO<J2
11019
11045
IJ046
IJ06H
IJ080
!J075
IJ 138
IJ 119
1J111
IJ III
III SJ
1J215
IJ044
IJ III
IJIB
IJ036
IJ 154
IJ 155
11147
11154
IJ019
!J 186
IJ045
lJ 156
1J2l6
LJ 157
UI58
IJU2
IJ068
1JOHO
IJ 122
lJ 159
IJI60
IJ I HI

AfJl11'I/dix

UI61
lJ 162
IJ 16J
1J161
11164
lIIlIO

Appendix

I J 14 I I.a,iot:arrine
11144 l.c.id acetate
IJ 145 I t:ad phosphate
IJ /46 I cad ,uhat:el,lIl'
"Ill} I 1I1I1.1n("

~1.11t:ic anhydride
Maleic hydrazide
~lalononilrik
~ldrhal.ln
Manny
~kdlauylonilrile (I,T)
~Iedlanamine, N-mclhyl- (I)
Methane, hrurno-
Methane, chlorn- I,T)
Methane, chlorornethoxy-
Methane, dihrorno-
Methane, dichloro-
Methane, dichiorodilllloro-
Methane, iodo-
MClhanesulfunic acid, ethyl ester
Methane, tetrachloro-
Methane, uichiorofllloro-
Merhanctlno] (1,"1)
Methane, rrihromo-
Methane, trichloro-
Methane, trichlorofluoro-
Mcrhanoic acid (C,T)
4,7 -Merhnnoindan, 1,2,4,5,6, 7,1l,Il-oClachloro- .3a,4, 7, 7a - tctrahydro-
Methanol (I)
~lt:thapyrilene
Merhox ychlor
~lt:dlyl alcoho] (I)

~1cthyl bromide
I-Methylhllladicne (I)
Methyl chloride (I,T)
Methyl chlorot:arbonale (I,T)
Methyl chloroform
.3-Methykhulanthrene
4,4' -Methylenebis( l-chloroaniline)
2,2'-Methylenebis(J,4,6-trichlororhenol)
Methylene bromide
Methylene chloride
Methylene oxide
Methyl ethyl ketone (I,T)
Methyl ethyl ketone pcroxuh; (H,T)
~Iclhyl iodide

U059

11165
ll047
11166
11236

11166
11167
1I168
1I167
11168
U026
UI69
UI70
lJI71
11172
lJI7J
1I174
lJ III
lJI76
UI77
1I178
1I179
1I180
UI81
lJI9J
1I058

JlI

Methyl isobutyl ketone (I)
Methyl methacrylate (I,T)
N -Methyl- N' -nitro- N -nir rosoguanidinc
4-Methyl-2-pentanone (I)
Methylthiouracil
Mitomycin C

5,12- Naphihaccnedione,(8S-cis)-8-acclyl- I (I-I (3-amino-2,],6-lrideoxy-
alpha-L-Iyxo-hexopyranosyl )oxyl)- 7 ,Il, '}, lOvrerrahydro-fi.S, II-trihy
droxy-Lrnerhyoxy-

Naphthalene
Naphthalene.Z -ch loro-
1,4-Naphthalenedione
2,7 -Naphlhalenedisulfonic acid.L}' -I (3,J' -dimerhyl-t 1,1 'bi-phenyl].

4,4 'diyl) l-bis(azo)bis(5 -amino-4-hydroxy)-, rerrasodiurn salt
1,4,Naphthaquinone
I-Naphthylallline
2-Naphthylallline
alpha-Naphrhylarnine
beta-Naphlhylamine
2-Naphthylamine, N,N'-bis(2-chloromethyl)-
Nitrobenzene (I,T)
p-Nirrophenol
2-Nitropropane (I)
N-Nitrosodi-n-butylamine
N-Nitrosodiethanolaminc
N-Niuosodiethylallline
N-Nitroso-N-propylallline
N-Nilroso-N-elhylurea
N-Nilroso-N-melhylurea
N-Nilroso-N-melhylurelhane
N- Nirrosopiperidine
N-NilroS()pyrrolidine
5- Nilro-o-Ioluidine
1,2-0xalhiolane,2,2-dioxide
2H-I,J,2-0xazaphosphorine,2-lhis(2-t:hloroelhyl)aminol rerr ahydro-,

oxide 2-

lJ115 Oxirane (I,T)
lJ041 Oxirane, 2-(chloromelhyl)-

lJ 182 Paraldehyde
lII8J Pentachlorobenzene
1I184 Peru achloroethaue
lJ 185 Penrachloronitrobcnzcne
11\86 I,J-Penladicne (I)
U 1117 l'hcnaccrin



Jl2

IJ IHIl
1I041l
110.19
1I01lI
110112
III IJI
III70
II IJ7
II 14 S
1I01l7
II 1119
11190
11191
III 'H
11194
III J()

11066
11149
II 171
IlOll
1119J
III J5
11126
11140
t 1002
tl007
II()H 4
IIH.J
11009
11152
11008
II I I J
II I III
lJI62
11194
1I0lU
uiss
11155
1117']
III'] I
111M
II I HO

Phenol
I'hcnol,2-chloro-
Phenol,4-chloro-J-melhyl-
Phenol, 2,4-dichloro-
l'lu-nol, 2,6-dichloro-
l'hcnol, 2,4-dimelhyl-
I'henol,4-nilro-
I, 10-( 1,2-phenylenr)pyrcne
Phosphoric acid, Lead salt
l'hosphoroduhioic acid O,O-dielhyl-,S-melhylesler
Phosphorous sulfide (R)
Phthalic anhydride
2-Picoline
l'rouanude
l-Propanamine (1,'1')
l-Propanarnine, N-propyl- (I)
Propane, 1,2-dihromo-.l-chloro-
l'n Ipanedinil rile
I'ropalle, 2-nilro- (I)
Propane, 2,2' -ox yhis(2-l'hloro)-
I, 1-l'ropanc sulrone
l-Propanol, 2,J-dihromo-,phosphale(.l: I)
I-Pr opanol, 2,J-epoxy-
l-Propanol, 2-rnclhyl- (I,T)
2·Propanone (I)
2-l'rol'enJmide
Propene, I, 1-dichloro-
lPropcne, I, I ,2,.1,.1, l-hcxacbloro-
2-Propenenitrile
2-I'ropcnenitrile, 2-melhyl- (I,T)
2-Propcnoic acid (I)
2-I'ropelloic acid, ethyl ester (I)
2·l'ropcnoic acid, 2-melhyl-, ethyl ester
2-Propenoic acid, 2-mclhyl, methyl ester (1,'1')
n-Propylamine (I,T)
Propylene dichloride
Pyridine
Pyridinc, 2-1(2-(dimclhylarnino)-2-lhl'nyl,.rnill(') I
Pyridine, hexahydro-Nvnitruso-
Pyridine, 2-melhyl-
4( ll l l-Pyruuidinonc, 2, l-dihydro·(,-Il\(,.hyl·!·d,ioxo-
I'y r roll', u-t ruhydru- N-llil ro,o'

11200 Reserpine
1120 I Rnorlinol

lilltl .",nharin and ,alb

Appelldix

I

1 Appendix

UlOJ
U204
Ul04
Ul05
U()15
U()1l9
lJl06
lJ\J5
lJIOJ
lJ 189
lJl05

U207
lJ208
lJl09
UlIO
lJ2U
lJll4
lJ2I5
lJ216
ll217
11218
lJl5J
lJlt9
lJ244
U220
U221
lJ22J
lJJ28
11222
lJJ5J
lJ() II
lJ226
lJ227
lI228
lJ228
tl121
LJ234
lII82
11235
11216

3/J

Safrole
Selenious acid
Selenium dioxide
Selenium disulfide (R,T)
L-Serine, diazoacerate (ester]
4,4' -Srilbcnediol.alpha .alpha' -dierhyl-
Sueplozolocin
Sulfur hydride
Sulfuric acid, dimethyl ester
Sulfur phosphide (R)
Sulfur selenide (R,T)

1,2,4,5-Tcuachlorohenzene
1, I, 1,2:letrachloroelhane
I, I ,2,2:letrachloroelhane
Terrachloroethylene
Tetrahydrofuran (I)
Thallium(l) acetate

Thallium(l) carbonate
Thallium(1) chloride
Thallium(l) nitrate
Thioacetarnide
Thiornethanol (I,T)
Thiourea
Thiram
Toluene
Toluenediarnine
'lc)luencdiisocyanale (R,T)
o-Tolurdine
o-Toluidine hydrochloride
p-Toluidine
111-1,2,4-Triazol-]-arnine
I, I, I :Ii-ichloroclhane
I, 1,2:lrichloroelhane
Trichloroethene
Trichloroerhylcne
'Ii-ichlorornonoflu()r()rnclhanc
sym-Triniuohcllzcnc (R,T)
I ,J,5- Trioxane, 2,4,5 -rrimethyl-
Tr is (2,3 -di h II III\( 'I' ropy 1)1'h()~ph .ue
'Irypan hluc

11237 lJracil,Slhis(2-chlowrnclhyl);.rnillol-
112.17 Ur acil mustnrd

1I1J41 Vinyl chloride
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Date: --- _
Company
B~ --------------- _
Date: --------- _
Contractor
By: ---------------- _
Date: ------- _

IF'! 0",,- _I~$Z Filed I-~: &:os ••• ,
SILUHQCOOl._1 ••••• -- .
(OW-FRl-2460-3 I

Brunswick Shale and Sandstone
Aquifer ot tho Ridgewood Area. New
Jersey; Final Oeterm!natlon

AOENCY: U.S. Environmental Protection
Agency.
ACTlON: Notice.

SUMMARY: Pursuant to Section 14Z4(e) of
the Safe Drinking Water Act. the
Administrator of the U.S: Environmental
Protection Agency (EPA). has
determined that the Brunswick Shale
and Sandstone Aquifer. underlying the
Ridgewood Area. is the sale or principal
source of drinking water for Ridgewood.
Midland Park. Glen Rock. and Wyckoff ••
New fersey. and that the aquifer. it _
contaminated, would create a significant·
hazard to public health. As • result of
this action. Federal financially assisted
proiects constructed in the Ridgewood
Area and itl streamflow source zone
(upstream portions of Ho Ho Kus Brook
and Saddle River Run drainage basins)
will be subject to EPA review to ensure
that these projects are designed and
constructed so that they do not create a
sigmfican! hazard to public health.
ADDRESSES: The data on which these
findings are based are available to the
public and nay be inspected during
normal bus mess hours at the U.S.
Environmental Protection Agency.
Water Supply Branch. 26 Federal Plaza.
New York. New York 10Z73.
FOR FURTHER INFORMATION CONTAC'r.
Damina f. Duda. Water Supply Branch.
:6 Federal Plaza. New York. New York
102iB (Z12) 264-1800.
SUPPt.EMENTARY INFORMAT10N: Notice is
hereby given that pursuant to Section
H:~(e) of the Safe Drinking Water Act
(~Z U.S.C .. 300f. 3OOh-3(e). Pub. L 93-
523). the Administrator of the u.S.
Environmental Prctecuon Agency CEPA)
has determined that the Brunswick
S~alc and Sandstone aquifer of the
Ridgewood Area is the sole or principal
source of drinking water for Ridgewood.
~Iidland Park. Glen Rock. and Wyckoif.
~~ew Jersey. Pursuant to Section HZ~(e).
Federal financially assisted projects
constructed in the Ridgewood Area and
Its streamflow source zone (upstream
portiona of Ho Ho Kus BrOOK. and
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Saddle River Run drainage basins) will
be subject to EPA review.

l.Back~und
Section 14.Z4(e) oi Ille ~f. D~

Water Act state: !'!"-- --
(e] !C the Administntor detennines~ his

own iruuauve or upon petition. th.t ~rel
has an aquifer wtucb is the sole or p_cipal
drrnking wlter, source for the area and which.
if ccnrarmmated. wouid create I Slsmficant
bazard to public health. he shail publish
notice of that detenrunauon III the federal
R~IIIC. Alter the publlcatioa of any such
no lice. no comautment for Federal finanCIal
assIstance (through I grant, contruct, loan
guarantee. or otherwlSe/lIlay be entered into
for any project which the Administrator
detemunn lIlay contamlllate such aqUifer
through a recharge zone so IS to create I

significant hazard to public health. but I
comautment for Fed.,,1 financ:ial usistance
may. If authorized under another prevision of
I.1W. be entered into to ptlUl QC destgll the
project to assure that it wlil not 110

contanullate the aquiIet..

On July 4. 1979. the Committee to keep
Our Water Pure petitioned EPA to
designate the Brunswick Shale and
Sandstone Aquifer of the Rid~.!wood
Area as sole source aquifer. 0:\ January
IS. 1980. EPA published a notice In the
Federal Rl!!ister announcing a public
comment period and settinr( a ',uhlic
hearing date. A public hl'anm; was
conducted on February U!. 19SJ. and the
public was allowed to submit comments
on t!.e petition until Much 26. 19<n

I Z. Basis for Determination
Among the factors to be con.udercd

'Jy the Administrator in connection with
:;o.edesignation of an under Sccuon
: 4Z4( e) are: (1) Whether the aquifer is
trre area's sole or principal source of
drinking water. and (2) whether
contamination of the 'aquuer would
~~eate a significant hazard to pubuc
health.

On the basis of infonr.ation available
(0 this Agency. :~e Admin.stra :ar has
made tl:e Ioilowing findmgs, ·..•.ruch are
I~<! baSIS for t::e determination noted
aoove:

1. The Brunswick Shale and
::ands:one Aquifer of the Ridgewood
Area is the "sole source" of drinking
water for the apprcxrrnately 68.820
rcsuients oi Ridzewood. ~1id1and Park.
Clcn Rock. and \Vyc:kc:I. :\.:w [ersey,

2. There is no existing a.tern.ruve
c!r.nkl:q water source or combination of
so~rc~s \;';'ic.1 provides fifty percent or
more of the dnnking water to the
":csi~nated area.

3. The Brunswick formation is a soit
red shale interbedded .•••ith coarse
grained sandstone. The aquifer is
overlain by permeable unconsolidated
glacrai and recent deposits. As a result

of permeable sot! characteristics. the
Brunswick Shale and Sandstone Aquifer
of the Ridgewood Area is highly
susceptible to contamination through its
recharge zone from a nwuber of sources.
including but not limited to. chemical
spiils.leachate from landfills.
stormwater runoff. hignway deicers.
faulty septic systems. wastewater
treatment systems. and waste disposal
lagoons. The aquifer is also susceptible
to contamination to a lesser degree from
the same sources. through it.s strearnilow
source zone. Since ground water
contamination can be ciifficult or
impossible to reverse anci since the
aquifer in this area is solely relied upon
for drinking water purposes by the
population of the Ridgewood Area.
contamination of the aquifer cocid pose
a significant hazard to public health.

III. OuaiptioQ of the BnlDlwick Shale
and Sandstone Aquifer of th.
Ridgewood Area. It. Rech~ Zone .ad
Its Streamflow Source Zone

The Bruruwick Shale and Sandstone
Aquifer is a soft red shale interbedded
••••-jth coarse grained sandstone. The
formation. located in northern New
Jersey. is fairly large. extending south
into Pennsylvania and north into New
York. Igneous intrusions which form the
Watchung Mountains an:i the Palisades.
also form the western and eastern
boundaries of the Bumswick formation.
respectively. The area io which Federal
financially assisted projects will be
subject to re\'iew is the portion of the
Brunswick Shale and Sandstone Aquifer
in :he Ridgewood Area. its streamflow
source zone. and its recharge zone.

For the purposes of this designauon,
the Brunswick Shale and Sandstone
Aquifer of the Ridgewood Area is
considered to include the entire
municipaiities of Ridgewood, Midland
Park. Glen Rock. and Wyckof], ~ew
[erscy, It's recharge zone is considered
to be one and the same wrth this area.
The streamflow source zone is that
portion of the drainage basins oi Ho Ho
Kus Brook and Saddle River Run located
upstream of the Ridgewocd are a. This
includes all or a portion of the following
:-.Iew Jersey rnunicipahues: Waldwick,
Allend a le. Ramsev. ~{ahwah. Franklin
Lakes, Ho Ho Kus·. Saddle River. Upper
Saddle River. Woodc!:if Lake. Hillside.
'.·:a~::inszton. ?-.fontvale. as well as
RamapoTownship. :\ew York.

IV. Information Utilized in
Determination

The inforrnc uon uul.z e ::: ::::s
determination includes the pennon.
written and verbal comments submitted
by the public. and various technical
publicauons, The aoove data is

available to the public and m!Y be -\
inspected during normal busll:ass hours --
at the U.S. Environmental Protecucn .
Agency. Region fl. Water Su~;::y
Branca. 25 Federal Plaza. =--:e..• York,
;-ietv York IOZ7a.

V. Project Review

EPA Region fl is workir:g with the
Federal 8g~Cies that may in :::e future
provide financial assistance to projects
in the area of concern. Inlua;!IU:y
procedures have been developed
through which EPA wtil be ccafied of .'~
proposed cammitment.s by Feo:!ral
agencies for projects which could
contaminate the Brunswick S:~llc and '::"
Sandstone Aquifer. upon wl:t;=: the
Ridgewood Area is depcnccct Ioe ill
sole source water supply. E?A will
evaluate such projects and. \"'-;:ere
necessary. conduct 8:1 ia-depth review. -,.:
ir:cluding soliciting pubtic coc::nen~ " •
where appropriate. Should the ".
AdmiMtrator detemune that a projeet !
may contaminate the aquifer :.'l.rough its:
recharge zone so as to create a :.
sig!uo1c.1ll1 hazard to public l::•.aalth. no '.
commitment for Federal fina::oai
assistanee may be entered ;n::l. -' -
However. 8 commitment for ?edera~
financial assistance may. iiao:thorize<i
under another proviSion of law. be
entered into to plan or desi~ L,e ~roject -
to assure that it will not so ccruamtnate
the aquifer.

Although the project review process
cannot be delegated. the U.S.
Environmental Protection A!!!lcy ••••ill
rely to tite maximum extent possrole on
any existing or future State and local
control mechanisms in protec:ing the
ground water quality of the 9:'uns ••••rick
Shale and Sandstone Aquifer on which
the Ridgewood Area is d::!~e::=ent for its
sole source water supply. Inc, ••ded in
the revie w of any Federal fi::~cially
assisted project 'Nul be ccorc.naucn
With the State and local ager.::es. Their
comments will be g!\-en fuil
consrderation and the Feder r. review
process wiil atte:npt to cornc.eraent and
support State and local gro~:::!water
protection mechanisms.

VI. Summary and Discussion of Public
Comments

-1

':J

--"

~.t(lst comments were '5cClc:-l:1y in
Iavor of designaticn. Two lc:;;l
governments suomiued r~so:'.(ions in
support of desrgnation. Only :wo
cornmenters expressed any r eserva tlons
regarding the designation,

C!":2 co ••.y~.enter expre ssec :c •.earn
that the proposed desrgn auoc would
provide protection wruch is c:::::\tcati\'e
of State and local controls and may lead
to unnecessarr bureaucratic celays of
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projects. Although a number or ground
water protection measures are available
at the federal. State and local level.
none of these. either. individually or
collectively. permit EPA to act as
directly as would a sole source
designation in the revlew and approval
of federal financially assisted prcrects.
In addition. EPA feels that the sole
source project review process will foster
integration rather than duplication of
environmental review eiforts.
Memoranda oi Understanding have
been negotiated with various federal
agencies. with the purpose of
streamlining the revlew process and
ruimimizing project delays.
One commenter expressed concern

that the area proposed for sole source
designation could be an arbitrary
political subdivision of the larger
Brunswick aquifer system. The
commenter questioned whether
suificient consideration had been given
to the physical limits oi the hydrologic
system. The EPA recognizes that the
aquifer does indeed cover a large area.
However. a sigruflcant portion of the
population in these other areas utilize
other sources of water supply or have
alternative sources available.
Concern was also raised that tbe

Rit1gewood Area may have alternative
water supply available through adjacent
water purveyors: specifically, the
Passaic VaUey Water Commission or
the Hackensack Water Company. EPA
has reviewed this matter and
deterrruned that either insufficient
supply is currently available (in one
case) or inten:oa.oections between the
Ridgewood Area and the purveyor are
currently not adequate to handle the
Area', demand. Furthermore. the
Brunswick Shale and Sandstone Aquifer
In the Ridgewood Area is a source of
water :,'l' export to adjacent purveyors
dunng drought conditions.
The area con.sidered Cordesignation

was determined 1-0 meet the cnteria of
an area which depends upon an aquifer
for its sole or principal drinking water
source and which. if contaminated.
would pose a serious threat to the health
of the Ridgewood Area residents.

'Ill. Ecocomic and Regulatory Impact

Pursuant to the provlsions of the
Regulatory Flexibility Act (RFAJ. 5
U,S.C. 605(bJ. Ihereby certify that the
a ttached rule will not have a Significant
.rnoacr on a subatantial number of small
enuues. for purposes of this
Certification the "small entity" shall
have the same meaning as given in
Section 601 of the RFA. Thi:l action is
only applicable to the Ridgewood Area.

The only affected enttties will be
those Area-based businesses.
organizations or governmental
,-jurisdictions that request Federal
financial assistance for projects which
:.have the potential for ccntarmnating the
:aql:l1fer so as to create a sigruficant
hazard to public health. EPA does not
expect to be reviewing small isolated
corrunitments of financial assistance on
an Individual basis. unless a cumulative
impact on the aquifer is anticipated;
accordingly, the number of affected
small enuues wtll be minimal.
For those small entities wliich are

subject 10 review. the impact to today',
action will not be significant. Most
projects subject to this review will be
proceded by a ground water impact
assessment required pursuant to other
Federal laws, such as the National
Environmantal Policy Act. as amended
r.';'EPA). 42 U.S.C. 4321. et seq.
IntelZration of those related revlew
procedures with sole source aquifer
review will allow EPA and otber Federal
cgencies to aVOIddelay or duplication of
effort in approving financial assistance.
this minimizing any adverse eifect on
those small entities which. are affected.
Finally. tcday's action docs not prevent
grants of Federal financial assistance
which may be available to any affected
small entity in order to pay Corthe
redesign of the project to assure
protection of the aquifer.

Under Execunvs Order lZ191. EPA
must judge whether a regulation is
"major" and therefore subject to the
reauirement of a Regulatory Impact
Analysts. This regulation is not major
because it will not have an annual effect
of S100 million or more on the economy.
WIllroot cause any major incre~sp. in
costs or prices. and will net have
signiJicant adverse effects on
comoetition. employment. investment,
productivity, innovation. or the ability of
United States enterprises 10 compete in
domestic or export markets. Tcday's
action oniy affects the Brunswick Shale
and Sandstone Aquifer of the
Ridgewood Area. It provides an
additional review of ground-water
protection measures. incorporating State
and local measures whenever possible.
for only those projects which request
Federal financial assistance.
Dated: January 12.1063.

WUliam D. RucXouhaus.
Admmistratar,

n 00.:. $4-11181 F;I.d 1-23-""; a.~eml
III..LJHQ COOl U4CI-I_
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GUIDE TO MAPPING UNITS

For a full description of a mapping unit, read both the description of the mapping unit and that of the
soil series to which the mapping unit belongs. The suitability of the soils for use as cropland is
discussed in the soil descriptions. The capability classification is discussed on pages 54 through 56.
For information on use of soils for ~oodland, see section beginning on page 56, includ~ng table 4,
page 58. Other information is given in tables as follows:

Acreage and extent, table I, page 8.
Estimated yields, table 2, page 53.
Use of soils for wildlife, table 5,

page 62.

Engineering uses of soils, tables 6, 7, and 8,
pages 66 through 99.

Limitations of soils for recreational and
community developments, table 9, page 102.

Map
symbol Mapping unit
AaA
AaB
AcA

Adelphia fine sandy loam, 0 to 2 percent slopes---------
Adelphia fine sandy loam, 2 to 5 percent slopes---------
Adelphia fine sandy loam, clayey substratum, 0 to 2

percent slopes----------------------------------------
Adelphia fine sandy loam, clayey substratum, 2 to 5

percent slopes----------------------------------------
Adelphia loam, 0 to 2 percent slopes--------------------
Adelphia sandy clay loam, truncated---------------------
Adelphia fine sandy loam, glauconitic variant, 0 to 2

percent slopes----------------------------------------
Adelphia fine sandy loam, glauconitic variant, 2 to 5

percent slopes----------------------------------------
Alluvial land, loamy------------------------------------
Alluvial land, sandy------------------------------------
Atsion sand---------------------------------------------
Atsion sand, loamy substratum---------------------------
Atsion fine sand----------------------------------------
Atsion fine sand, loamy substratum----------------------
Bcrry1and sand------------------------------------------
Bcrrv1and fine sand-------------------------------------
Berryland mucky sand------------------------------------
r.olemantown 10am----------------------------------------
Collington fine sandy loam, 0 to 2 percent slopes-------
Collington fine sandy loam, 2 to 5 percent slopes-------
Collington fine sandy loam, 5 to 10 percent slopes------
Collington loam, 0 to 2 percent slopes------------------
Collington loam, 2 to 5 percent slopes------------------
Donlonton fine sandy loam, 0 to 3 percent slopes--------
Donlonton loam, 0 to 3 percent slopes-------------------
Downer loamy sand, 0 to 2 percent slcrpes----------------
Downer loamy sand, 2 to 5 percent slopes----------------
Downer loamy sand, 5 to 10 percent slopes---------------
Downer loamy sand, gravelly substratum, 0 to 5 percent

slopes------------------------------------------------
Downer loamy sand, loamy substratum, 0 to 2 percent

slopes------------------------------------------------
Downer sandy loam, truncated, 0 to 5 percent slopes-----
Evesboro sand, 0 to 5 percent slopes--------------------
Evesboro sand, 5 to 10 percent slopes-------------------
Evesboro sand, loamy substratum, 0 to 5 percent slopes--
Evesboro fine sand, 0 to 5 percent sl~pes---------------
Fallsington fine sandy loam-----------------------------
Fallsington fine sandy loam, clayey substratum----------
Freehold fine sandy loam, 0 to 2 percent slopes---------
Freehold fine sandy loam, 2 to 5 percent slopes---------
Freehold fine sandy loam, 5 to 10 percent slopes--------
Freehold fine sandy loam, 10 to 15 percent slopes-------
Freehold fine sandy loam, 15 to 25 percent slopes-------
Freehold fine sandy loam, clayey substratum, 2 to 5

percent slopes----------------------------------------

AcB

AhA
Ak
AnA

AnB

Ao
Ap
At
Au
Av
Aw
Bp
Bt
Bu
Cm
CnA
CnB
CnC
CoA
CoB
DeB
DIA
DoA
DoB
DoC
DpB

DrA

DsB
EvB
EvC
EwB
EyB
Fa
Fc
FfA
FfB
FfC
FED
FEE
FgB

Described
on

page

19
20
20
20
20
20
21
21
22
22
23
23
23

23

Capability
unit

Woodland
suitability

group

10
10

21011
21011

10

10
10
10

11

11
11
12
13
13
13
13
15
15
15
16
17
17
17
17
17
18
18
19
19
19

19

lIw-14
lIw-14

lIw-14

lIw-14
IIw-13
lIw-13

lIw-14

IIw-14
VIw-28
VIw-28
Vw-22
Vw-22
Vw-22
Vw-22
Vw-26
Vw-26
Vw-26
IlIw-20
I-5
lIe-5
lIIe-5
I-4
IIe-4
lIw-12
rrv-n
rrs-e
IIs-6
IIIe-6

rrs-e

rrs-s
IIIe-6
VIIs-7
VIIs-7
IVs-7
IVs-7
IIIw-2l
IIIw-2l
I-5
IIe-5
lIIe -5
IVe-5
VIe-5
IIe-5

21011

21011
21011
21011

21011

21011
11011
31011
31011
31011
31011
31011
31011
31011
31011
31012
101
101
101
101
101
21011
21011
301
301
301

301

301
301
351
351
351
351
31012
31012
101
101
101
101
lr1
101
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GUIDE TO MAPPING UNITS.--Continued

Map
symbol Mapping unit

FhB Freehold loamy sand, 0 to 5 percent slopes-------------
FhC Freehold loamy sand, 5 to 10 percent slopes------------
FoC3 Freehold sandy loam, 5 to 10 percent slopes, severely

eroded-----------------------------------------------
FoD3 Freehold sandy loam, 10 to 15 percent slopes, severely

eroded-----------------------------------------------
Galestown sand, 0 to 5 percent slopes------------------
Galestown sand, clayey substratum, 0 to 5 percent

slopes-----------------------------------------------
Holmdel fine sandy loam, 0 to 2 percent slopes---------
Holmdel fine sandy loam, 2 to 5 percent slopes---------
Holmdel loamy sand, 0 to 5 percent slopes--------------
Holmdel fine sandy loam, clayey substratum, 0 to 2

percent slopes---------------------------------------
Holmdel fine sandy loam, clayey substratum, 2 to 5

percent slopes---------------------------------------
Holmdel-Urban land complex-----------------------------
Keansburg fine sandy·loam------------------------------
Keyport loamy sand, 0 to 5 percent slopes--------------
Keyport fine sandy loam, 2 to 5 percent slopes---------
Keyport loam, 0 to 2 percent slopes--------------------
Keyport loam, 2 to 5 percent slopes--------------------
Keyport loam, 5 to 10 percent slopes-------------------
Keyport loam, 10 to 15 percent slopes------------------
Keyport loam, 15 to 25 percent slopes------------------
Klej sand, 0 to 4 percent slopes-----------------------
Klej sand, loamy substratum, 0 to 2 percent slopes-----
Klej fine sand, 0 to 2 percent slopes------------------
Kresson loamy sand, 0 to 3 percent slopcs--------------
Kresson fine sandy loam, 0 to 3 percent slopes---------
Kresson loam, 0 to 3 percent slopes--------------------
Lakehurst sand, 0 to 3 percent slopes------------------
Lakehurst sand, thick surface, 0 to 3 percent slopes---
Lakehurst sand, loamy substratum, 0 to 3 percent

slopes-----------------------------------------------
Lakehurst fine sand, 0 to 3 percent slopes-------------
Lakehurst fine sand, loamy substratum, 0 to 3 percent

slopes-----------------------------------------------
Lakehurst-Lakewood sands, 0 to 5 percent slopes--------
Lakehurst-Lakewood sands, loamy substratum, 0 to 5

percent slopes---------------------------------------
Lakewood sand, 0 to 5 percent slopes-------------------
Lakewood sand, 5 to 10 percent slopes------------------
Lakewood sand, 10 to 15 percent slopes-----------------
Lakewood sand, thick surface, 0 to 5 percent slopes----
Lakewood sand, loamy substratum, 0 to 5 percent

slopes-----------------------------------------------
Lakewood fine sand, 0 to 5 percent slopes--------------
Lakewood fine sand, loamy substratum, 0 to 5 percent

slopes-----------------------------------------------
Made land, dredged coarse material---------------------
Made land, dredged fine material-----------------------
Made land, sanitary fill-------------------------------
Marlton fine sandy loam, 0 to 2 percent slopes---------
Marlton fine sandy loam, 2 to 5 percent slopes---------
Marlton soils, 5 to 10 percent slopes------------------
Harsh, fresh water-------------------------------------
Marsh, tidal-------------------------------------------
Muck, shallow------------------------------------------
Nixonton fine sandy loam, 0 to 2 percent slopes--------
Nixonton fine sandy loam, 2 to 5 percent slopes--------

HdA
HdB
HlB
HmA

HmB

Hn
Ka
KeB
KfB
KlA
K1B
K1C
K1D
KIE
KmA
KnA
KoA
KwA
KxA
KyA
LaA
LlA
LmA

LnA
LoA

LrA
LsA

LtB
ltC
LtD
LuB
LvB

LwB
LyA

Ma
Mf
Mg
MhA
MhB
MrC
Ms
Mt
Mu
NbA
NbB

Described
on

page

23
23

23

23
24

Capability
unit

Woodland
suitability

group

24
25
25
25

26

26
26
27
28
28
28
28
28
28
28
29
29
30
31
31
31
32
32

32
32

33
33

33
34
34
34
34

34
34

34
34
35
35
36
36
36
37
37
37
39
39

IIs-6
IIIe-6

IVe-5

VIe-5
IVs-7

IVs-7
IIw-14
IIw-14
IIIw-15

IIw-14

IIw-14

IIIw-25
IIe-3
IIe-2
rrv-i
rt--i
IIIe-l
Vle-l
VIIe-l
IIIw-16
IIIw-16
IIIw-16
IIIw-12
IIIw-12
rnv-n
IVw-17
IVw-17

IVw-17
IVw-17

IVw-17
IVw-17

IVw-17
VIIs-8
VIIs-8
VIIs-8
VIIs-8

VIIs-8
VIIs-8

VIIs-8

IIs-2
IIe-2
IIIe-2
VlIIw-29
VlIIw-29
VIIw-30
IIw-14
IIw-14

201
201

101

101
3sl

3sl
2141
2141
2141

2141

2141

3142
2141
2141
2wl
2141
2141
2wl
2rl
3s1
3sl
3sl
2141
2141
2141
4s1
4s1

4s1
4sl

4sl
4sl

4s1
5s1
5s1
5s1
5sl

5sl
5sl

5sl

201
201
201

3143
2141
2wl



NcA
NcB
Pa
PbA
PcA
Pt
Pu
Pv
Se
SfB
SgA
SgB
SgC
ShA

GUIDE TO MAPPING UNITS.--Continued

Map
symbol Mapping unit

ShB

Nixonton loamy fine sand, 0 to 2 percent slopes--------
Nixonton loamy fine sand, 2 to 5 percent slopes--------
Pasquotank fine sandy loam-----------------------------
Pemberton sand, 0 to 5 percent slopes------------------
Pemberton sand, thick surface, 0 to 5 percent slopes---
Pits, sand and gravel----------------------------------
Pits, clay and marl------------------------------------
Pocomoke fine sandy loam-------------------------------
Sandy land, ironstone----------------------------------
Sassafras loamy sand, 0 to 5 percent slopes------------
Sassafras fine sandy loam, 0 to 2 percent slopes-------
Sassafras fine sandy loam, 2 to 5 percent slopes-------
Sassafras fine sandy loam, 5 to 10 percent slopes------
Sassafras fine sandy loam, clayey substratum, 0 to 2

percent slopes---------------------------------------
Sassafras fine sandy loam, clayey substratum, 2 to 5

percent slopes---------------------------------------
Sassafras-Urban land complex---------------------------
Sassafras-Urban land complex, clayey substrata---------
Shrewsbury fine sandy loam-----------------------------
Shrewsbury fine sandy loam, clayey substratum----------
Shrewsbury loam----------------------------------------
Shrewsbury sandy clay loam, truncated------------------
Shrewsbury fine sandy loam, ironstone variant----------
Tinton sand, 0 to 5 percent slopes---------------------
Tinton sand, 5 to 10 percent slopes--------------------
Tinton sand, thick surface, 0 to 5 percent slopes------
Urban land, sandy--------------------------------------
Urban land, clayey-------------------------------------
Urban land, sandy over clayey--------------------------
Westphalia loamy fine sand, 0 to 2 percent slopes------
Westphalia loamy fine sand, 2 to 5 percent slopes------
Westphalia fine sandy loam, 0 to 2 percent slopes------
Westphalia fine sandy loam, 2 to 5 percent slopes------
Woodmansie sand, 0 to 5 percent slopes-----------------
Woodmansie sand, 5 to 10 percent slopes----------------
Woodmansie sand, firm substratum, 2 to 5 percent

slopes-----------------------------------------------
Woodmansie sand, loamy substratum, 0 to 5 percent

slopes-----------------------------------------------
Woodstown loamy sand, 0 to 2 percent slopes------------
Woodstown loamy sand, loamy substratum, 0 to 2 percent

slopes-----------------------------------------------
Woodstown fine sandy loam, 0 to 2 percent slopes-------
Woodstown fine sandy loam, 2 to 5 percent slopes-------
Woodstown fine sandy loam, clayey substratum, 0 to 2

percent slopes---------------------------------------
Woodstown fine sandy loam, clayey substratum, 2 to 5

percent slopes---------------------------------------

Sk
Sm
Sn
So
Sp
Sv
Sx
TsB
TsC
TtB
Ug
Ut
Uv
Wru\
WaB
WdA
WdB
HeB
HeC
WgB

WhB

WkA
WlA

WmA
WmB
WnA

WnB

Described
on

page

39
39
40
41
41
41
41
42
42
43
44
44
44

44

44
45
45
46
46
46
46
47
47
48
48
48
48
48
49
49
49
49
50
50

50

50
51

51
51
52

52

52

Capability
unit

Woodland
suitability

group

IIw-15
IIw-15
IIIw-20
IIIw-lS
IIIw-16

II1w-24
VIIs-8
IIs-6
1-5
IIe-S
II1e-5

1-5

IIe-S

II1w-21
IIIw-21
II1w-20
IIIw-20
IVw-21
II1s-6
1Vs-7
IVs-7

IIs-6
IIs-6
1-5
IIe-5
IVs-8
IV5-8

IVs-8

1Vs-8
IIIw-1S

II1w-15
IIw-14
IIw-14

IIw-14

IIw-14

21011
21011
31012
351
351

31012
351
201
201
201
201

201

201

31012
31012
31012
31012
31012
351
3s1
3s1

201
201
201
201
4s1
4s1

4sl

4s1
21011

21011
21011
21011

21011

21011
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li RESIDENT POPULATION

[ CENSUS REVISED PROVISIONAL
COUNTS, ESTIMATES, ESTIMATES,

t BURLINGTON COUNTY APRIL 1, 1980 JULY 1, 1981 JULY 1, 1982

Bass River township 1,344 1,355 1,354
Beverly city 2,919 2,928 2,918

l Bordentown city 4,441 4,456 4,444
Bordentown township 7,170 7,221 7,215
Burlington city 10,246 10,655 10,641

l Burlington township 11,527 11,616 11,616

Chesterfield township 3,867 4,029 4,177

l
Cinnaminson township 16,072 16,155 16,163
Delanco township 3,730 3,748 31744
Delran township 14,811 14,873 141863
Eastampton township 3,814 3,818 3,825

l Edgewater Park township 9,273 9,314 9,308

Evesham township 21,508 22,298 22,797

l Fieldsboro borough 597 599 599
Florence township 9,084 9,145 9,136
Hainesport township 3,236 3,303 3,335

lli,
Lumberton township 5,236 5,264 5,264
Mansfield township 2,523 2,561 2,560

Maple Shade township 20,525 20,608 20,578
[ Medford township 17,622 18,363 18,649

Medford Lakes borough 4,958 4,984 4,983
Moorestown township 15,596 15,723 15,786

t Mount Holly township 10,818 10,860 10,763
Mount Laurel township 17,614 18,922 19,638

~

New Hanover township 14,258 15,320 16,377
North Hanover township 9,050 9,063 9,212
Palmyra borough 7,085 7,226 7z218
Pemberton borough 1,198 1,205 1,196

[ Pemberton township 29,720 30,092 30,026
Riverside township 7,941 7,995 7,994

~
Riverton borough 3,068 3,084 31081
Shamong township 4,537 4,703 4,732
Southampton township 8,808 8,880 8,926

~

Springfield township 2,691 2,731 2,744
Tabernacle township 6,236 6,458 6,551
Washington township 808 815 819

[ Westampton township 3,383 3,493 3,533
Willingboro township 39,912 40,076 40,042
Woodland township 2,285 2,179 1,985

L
Wrightstown borough 3,031 3,200 3,203

~

TOTAL 362,542 369,318 371,995

••
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AIRCO SPECIAL GASES

RIVERTON, N.J.DATE: 07/13/89
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THIS DOCUMENT IS CURRENTLY
CLASSIFIED NON-CONFIDENTIAL BY EPA
AS THE SITE DOES NOT QUALIFY
FOR FURTHER REMEDIAL ACTION AT THIS
TIME
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HRS s

Glounawatlr Route seere IS,....,)

Surlac. Water Route Score (S!w)

Air Rout. Score (Sa)

o

WORKSHEET FOR COMPUTING SM

PRO S

Groundwater Rcut. Secr. (S;...,>

Surfac. Wa,••. Rout. Score (Ssw)
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CONFIDENTIAL-NOT FOR PUBLIC' RELEASE

Ground Water Route Work Sheet . ~.
Rating Factor I Assigned Value Multi- HRS

Max.
PROiCircle Onel clier Score

OJ Observed Release ~ 45 1 0 45 0
If observed release is given a score of 45, proceed to line m.
If observed release is given a score 0; 0, proceed to line ~.

rn Route Characteristics c cDepth to Aquifer of 0 1 2m 2 6
Concern :2Net Precipitation 0 1 ml3 1

d-.,
3

Permeability of the 0 1 2~ 1 :3 3 3
Unsaturated Zone

Physical State 0 1 2m 1 3 3 3

I Total Route Characteristics Score 14 15 14
'm Containment @[I]2 3 1 0 3 I
ill Waste Characteristics /g 18Toxir.ity I Persistence 0 3 6 9 12 150 1 18

Hazardous Waste 0 'm34587 8 1 a: 8 "'"'
Quantity

c7-

I

I Total Waste Characteristics Score ;(0 26 ;2,.0

m Targets 9 9Ground Water Use 0 1 2 m 3 9
Ols!ance to Nearest } ,g 4 6 8 10 1 3s- 40 3S-
Weill Pccutanen '6 18 i 40Served 24 30 32

I Total Targets Score 44 49 44
[!] If line m IS 45. multiply m x0 xl]] 0If line OJ is O. multiply rn x @]x [!] x rn 57.330 1.2,3:20

m !)il/ide line [!] by 57.330 and multiply by 100 Sgw· n ;2/,49

0;: HRS

D=PRo
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CONFIDENTIAL-NOT FOR PUBLIC RELEASE

..Suriace Water Route Work Sheet

Rating Factor I Assigned Value MultI- HRS Max. PRO(Circle Onel pller Score

m Observed Release rgj 4S 1 C) 45 C>
If observed release Is given a value of 45, proceed to line m.
If observed release Is given a value of 0, proceed to line m

rn Route Characteristics
FacUlty Slope and Intervening fQi1 2 3 1 C> 3 0
Terrain

1m3 z 2t-yr. 24-hr. Rainfall 0 1 3
Distance to Nearest Surface 0 12m 2 ~ 8 ~Water
Physical State 0 1 2m 1 3 3 3

I Total Poute CharacteristiCS Score /I 15 1/
rn Containment @1TI2 3 1 0 3 i
a Waste CharacteristiCS

3 8 9 12 15~ (;{Toxicity IPersistence 0 1 i'? 18
Hazardous Waste 0 1W34587 8 1 2 8 2-
Quantity

I Total Waste Characteristics Score 20 28 20

rn Targets q gSuriace Water Use 0 1 2 s 3 9
Distance to a Sensitive 0 1 2 2 ~ 8
Environment

Population Served IDistance
} 19

4 8 8 10 1 3S- 40 3Sto Water Intake 16 18
~Downstream 24 30 32 40

I Total Targets Score 50 55 So
m If line m is 45, multiply ITl x m x rn

0 110-00If line m is 0, multiply rn x rn x rn x [ID 64.350
I

ill Divide line rnJ by 64.350 and multiply by 100 Ssw - 0 17,oQ

Q=HRS

0= PRO


